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ABSTRACT 
 
A Longitudinal Investigation of Dual-Factor Mental Health in Adolescence 
 
by 
 
Stephanie Anne Moore 
 
 As supporting youths’ mental health increasingly becomes a priority for school-based 
professionals, methods for identifying youth who may benefit from additional mental health 
supports are needed. Mental health has traditionally been defined from a deficit-based 
perspective, wherein mental health was assumed if youth were not experiencing 
psychopathology. Contemporary scholarship, however, increasingly asserts that the absence 
of mental illness is insufficient for mental health. Dual-factor models describe mental health 
as consisting of two separate yet interrelated constructs of well-being and psychopathology. 
Research using a dual-factor approach to examine youths’ mental health has most often used 
rationally determined cut points to define mental health groups differing along each of the 
well-being and psychopathology dimensions. In two studies, a dual-factor approach to mental 
health in adolescents was investigated. In Study 1, an alternate approach to classification, 
latent profile analysis (LPA), was used to empirically identify mental health subtypes of high 
school students as well as to examine the relation of mental health profiles identified in 
Grades 9 through 11 with Grade 12 indicators of academic and social-emotional well-being. 
Results yielded four mental health subtypes: complete mental health, moderately mentally 
 xvi   
 
healthy, symptomatic but content, and troubled. Students with profiles characteristic of 
higher levels of well-being and lower levels of distress reported higher grades, prosocial 
contribution to community, and life satisfaction, and less frequent symptoms of anxiety and 
depression, illustrating the validity of the LPA approach. In Study 2, the longitudinal stability 
of empirically-identified dual-factor mental health profiles was examined across Grades 9 to 
12 using two cohorts of students. Similar to Study 1, LPA was used to empirically identify 
mental health profiles. Latent transition analysis (LTA) was then used to examine the 
stability of emerging profiles over the four academic years. An LTA model assuming full 
measurement invariance, non-stationary transitions, and controlling for cohort indicated that 
the complete mental health profile exhibited the greatest average stability followed by 
moderately mentally healthy and symptomatic but content profiles. The troubled profile 
exhibited the least stability. Taken together, the findings from both studies support further 
investigation of methods used to classify students mental health in school settings as well as 
regular monitoring of students’ dual-factor mental health (e.g., through universal screening) 
so as to accurately inform mental health promotion, prevention, and intervention efforts.  
Keywords: dual-factor mental health, adolescent, classification, stability, latent profile 
analysis (LPA), latent transition analysis (LTA). 
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A Longitudinal Investigation of Dual-Factor Mental Health in Adolescence 
Introduction 
Supporting mental health within school settings has become a priority for many 
practitioners, scholars, and educational stakeholders (e.g., Brock, 2015). Increasingly, 
policies and mandates at national, state, and local levels are supporting the movement to 
address mental illness and promote the mental health of youth in schools. For example, the 
recent reauthorization of the Elementary and Secondary Education Act, the Every Student 
Succeeds Act (ESSA; December 2015), provides additional funding streams for states to 
create safe and supportive learning environments for all students, including efforts to 
implement school-based mental health programs and comprehensive mental health supports 
(Strobach, 2015). Concurrently, professional organizations are encouraging practitioners, 
scholars, and trainees to attend to the mental health needs of students. For example, the 
National Association of School Psychologists (NASP) advocates for efforts to meet the 
mental health needs of youth within both their practice model (2010a) and standards for 
professional training (2010b).  
This increased focus on mental health promotion stems from the growing evidence 
that mental health is linked to a variety of later outcomes, including school performance, 
academic achievement, and school attendance (e.g., Boyce et al., 2002; Bradley, Doolittle, & 
Bartolotta, 2008; DeSocio & Hootman, 2004; Suldo, Thalji, & Ferron, 2011; Roderick et al., 
1997), yet a disproportionate percentage of students receive needed mental health care (e.g., 
Kataoka, Zhang, & Wells, 2002). However, the majority of youth who do receive mental 
health supports are served within a school setting (Rones & Hoagwood, 2000), with schools 
being a common entry point into mental health services (Brock 2015; Farmer, Burns, 
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Phillips, Angold, & Costello, 2003). As such, mental health promotion and mental illness 
identification, prevention, and intervention are growing priorities not only for preventing 
deleterious school and life outcomes (Brock, 2015), but also for promoting youths’ thriving 
(Furlong, Dowdy, Carnazzo, Bovery, & Kim, 2014).  
Concurrent with increasing recommendations to support the mental health of youth, 
the way in which mental health is defined has expanded. Mental health has historically been 
defined in relation to mental illness or psychopathology, such that an individual was 
considered to be mentally healthy if they were not mentally ill. This conceptualization of 
mental health and illness assumes a single, bipolar mental health continuum, with 
illness/psychopathology lying on one end and health/well-being lying on the other (Keyes, 
2005). Congruent with this perspective, much of school psychological work has been deficit- 
or problem-focused. For example, when addressing the mental health needs of adolescents, 
schools largely operate under a refer-test-place model of service delivery whereby struggling 
students are referred to the school psychologist to assess their need for specialized education 
or related services (Cash & Nealis, 2004). However, this approach results in an inefficient 
use of school resources that get limited primarily for use in assessment and service provision 
for a small, high risk group of students (Kleiver & Cash, 2005).  
Arising from dissatisfaction with deficit-based approaches, definitions of mental 
health during the positive psychology movement shifted to include an explicit focus on the 
presence of positive health indicators (e.g., well-being [e.g., Seligman, 2002] or social-
emotional assets/strengths [e.g., Scales, 1999]), such that the whole student population can be 
supported though efforts to nurture strengths, to promote thriving, and to foster well-being. 
Thus, contemporary mental health researchers increasingly recommend conceptualizing 
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mental health more broadly, such that mental health is understood as (a) being distinct from 
mental illness and (b) including indicators of well-being (e.g., Seligman & Csikszentmihalyi, 
2000). 
Dual-Factor Mental Health 
Contemporary “dual-factor” (Suldo & Shaffer, 2008) or “two-continua” (Westerhof 
& Keyes, 2010) models of mental health that integrate a consideration of both 
psychopathology and well-being into conceptualizations of mental health and mental illness 
have emerged as an alternative to traditional illness-focused conceptualizations. For the 
purpose of the current dissertation, the term “dual-factor” will be used to refer to models that 
explicate mental health as composed of two separate, yet related constructs: (a) indicators of 
psychological risk, distress, or psychopathology (i.e., negative indicators of mental health), 
and (b) indicators of social-emotional strength or subjective well-being (i.e., positive 
indicators of mental health). Contrary to the bipolar view of mental health, dual-factor 
frameworks propose that mental health and mental illness comprise separate continua, with 
levels of both health and psychopathology varying within a given individual (Antaramian, 
Huebner, Hills, & Valois, 2010). Dual-factor models, therefore, propose an expanded 
conceptualization of mental health functioning.  
The dual-factor model defines the two mental health groups that are congruent with 
the traditional approach: (a) youth who exhibit high psychopathology/distress concurrent 
with low well-being, and (b) youth who exhibit low psychopathology/distress and high well-
being (Greenspoon & Saklofske, 2001). Additionally, groups of students previously unable to 
be identified, such as youth who are concurrently experiencing high levels of 
psychopathology and well-being or who are experiencing low levels of both 
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psychopathology and well-being, are defined within a dual-factor approach. Therefore, 
moving beyond a deficit-based model, a comprehensive, dual-factor mental health approach 
allows school stakeholders to support the entirety of a student body through a range of 
interventions designed to reduce distress in addition to those designed to promote well-being 
(Suldo & Shaffer, 2008).   
Support for a dual-factor model of mental health has been found among children (e.g., 
Greenspoon & Saklofske, 2001), adolescents in middle (e.g., Antaramian et al., 2010; Suldo 
& Shaffer, 2008) and high school (Suldo, Thalji-Raitano, Kiefer, & Ferron, 2016), and adults 
(e.g., Renshaw & Cohen, 2014). Most often, four mental health groups have been defined 
using dichotomous criteria informed by rationally determined cut-points (Kim, Dowdy, 
Furlong, & You, 2016).  The four groups include: complete mental health (high well-being, 
low distress), troubled (low well-being, high distress), symptomatic but content (high well-
being, high distress), and vulnerable (low well-being, low-distress; Antaramian et al., 2010; 
Greenspoon & Saklofske, 2001; Lyons, Huebner, Hills & Shinkareva, 2012; Renshaw & 
Cohen, 2014; Suldo & Shaffer, 2008; Thalji, 2013; Venning, Wilson, Kettler, & Eliott, 
2013). This previous work has supported differences among mental health groups with 
respect to key outcomes, including academic achievement (Suldo & Shaffer, 2008), 
engagement (Antaramian, Huebner, Hills, & Valois, 2010), and physical health (Renshaw & 
Cohen, 2014).  Individuals with complete mental health have been found to experience the 
most positive outcomes across domains.  
The criteria used to form mental health groups, however, have varied across empirical 
investigations and practical applications. For example, some research used established 
decision points for norm-referenced measures (e.g., T scores of 60 are often used to indicate 
 5 
 
elevated risk or problems on behavior measures), whereas others used logically determined 
values based upon students’ raw scores, sample means, or standardized scores (Greenspoon 
& Saklofske, 2001; Kim et al., 2016; Suldo & Shaffer, 2008). Moreover, whereas much 
research has defined the four groups described above, others have defined up to nine unique 
mental health groups (e.g., Furlong, Dowdy, Carnazzo, Bovery, & Kim, 2014). Application 
of the dual-factor classification of mental health is currently limited by the inconsistent 
classification criteria that are used and recommended across studies using a cut-point 
approach.  Given the varied criteria, consistency in classification into a given mental health 
group across methods is unattainable.  
In addition, although the empirical literature substantiating the dual-factor approach 
and the relation between dual-factor mental health group membership and various outcomes 
has grown, current research is limited by its cross-sectional nature. Few studies have 
investigated the longitudinal stability of dual-factor mental health in youth, with previous 
research examining patterns in stability and change in mental health group membership in 
early elementary school (Compton, 2016), middle school (Kelly, Hills, Huebner, & 
McQuillin, 2012), and high school (McMahan, 2012) over no more than a one-year period. 
Across studies, the complete mental health group demonstrated the greatest stability followed 
by the troubled group. Either the symptomatic but content (McMahan, 2012) or vulnerable 
(Compton, 2016; Kelly et al., 2012) groups were found to exhibit the least stability. 
However, understanding stability of dual-factor mental health is important in informing the 
full range of school-based mental health services, including health promotion, prevention, 
early intervention, and treatment.  
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Dissertation Purpose 
 The purpose of this dissertation is to examine dual-factor mental health among 
adolescent high school students. This dissertation was organized around two studies 
investigating (a) an alternative approach to dual-factor mental health classification and (b) 
the longitudinal stability of dual-factor mental health across the high school years. A brief 
description of each study is included below. Then, formatted in two individual manuscripts, 
the empirical background and rationale, method, results, and discussion are presented for 
each study. A general discussion, integrating conclusions from the two studies is presented 
last.  
 The discrepancies in dual-factor mental health classification observed in previous 
research highlight one of several limitations to cut-score classification approaches (e.g., 
Nylund, Bellmore, Nisina, & Graham, 2007). For example, given varied criteria, 
inconsistencies in group membership are likely to arise depending upon the criteria used. In 
addition, dichotomous classification schemes can oversimplify heterogeneity among defined 
groups. Thus, investigations into alternative classification approaches are recommended 
(Kim et al., 2016; Rebelez-Ernst, 2015). Initial research has been conducted to examine the 
utility of an empirical approach to mental health classification using latent profile analysis 
(LPA) to identify (rather than define) emerging mental health groups based upon students’ 
responses to indicators of well-being and distress (Kim et al., 2016; Rebelez-Ernst, 2015). 
However, each investigation examined LPA models for well-being and distress separately. 
Cross-tabulating emerging classes resulted in at least 15 discrete mental health groups, with 
many groups comprising less than 5% of the study’s sample. Additional research is needed to 
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further investigate an empirical approach to dual-factor mental health classification using 
parsimonious models. Therefore, the goal of Study 1 was to explore a LPA approach to 
classifying dual-factor mental health. In particular, Study 1 examined the structural stability 
of emerging LPA identified mental health groups over three years of high school as well as 
the relation of the empirically identified groups to individual demographic characteristics and 
later social-emotional and academic outcomes.  
 Expanding upon Study 1, Study 2 investigated the longitudinal stability of 
empirically-identified dual-factor mental health groups across the high school years. 
Although the literature examining the stability of psychopathology and well-being is 
relatively well-defined, supporting moderate stability for each construct when examined 
independently (e.g., Deković, Buist, & Reitz, 2004; Huebner, 2004), research describing 
patterns in stability of dual-factor mental health is limited. Study 2 used latent transition 
analysis (LTA), a longitudinal extension of LPA, to explore stability of emerging 
empirically-identified mental health groups over a four year period. Patterns in latent class 
membership were examined across Grades 9 to 12 and probabilities of transitioning between 
mental health groups were explored for one- (e.g., Grade 9 to 10, Grade 10 to 11, Grade 11 to 
12) and two-year (e.g., Grade 9 to 11, Grade 10 to 12) intervals. Specifically, Study 2 
investigated which dual-factor mental health groups exhibited the greatest stability across 
Grades 9 through 12, if patterns in stability (i.e., likelihood of transition) were the same 
across transition points, and whether effects of dual-factor mental health group membership 
persist to affect group membership two years later. Together, the results of these two studies 
can contribute to the growing understanding of dual-factor mental health as well as inform 
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mental health assessment and intervention efforts to support students’ mental health needs in 
schools.   
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Study 1:  
An Empirical Approach to Complete Mental Health Classification in Adolescents  
 10 
 
Abstract 
Dual-factor models of mental health including a focus on well-being and distress are 
increasingly supported. The current study utilized latent profile analysis (LPA) to empirically 
identify subtypes of dual-factor mental health during high school and to examine the relation 
of mental health groups to distal indicators of academic performance, well-being, and 
psychopathology. A sample of 332 adolescent high school students reported on their social-
emotional strengths and psychological distress during the Fall of their ninth-, tenth-, and 
eleventh-grade years. In twelfth grade, students reported on outcome measures assessing 
their academic and social-emotional experiences. Independent LPAs for each grade year 
yielded four mental health subtypes: complete mental health, moderately mentally healthy, 
symptomatic but content, and troubled. Across high school years, most students belonged to 
the complete or moderate mental health classes, with the troubled class consistently 
representing the smallest proportion of the sample. Students in classes with higher levels of 
strengths and lower levels of distress reported higher grades, prosocial contribution to 
community, and life satisfaction, and less frequent symptoms of anxiety and depression, 
illustrating the validity of the LPA approach. Implications and future direction for research 
and school-based practice are discussed.  
Keywords: dual-factor mental health, two-continua mental health, adolescents, classification, 
latent profile analysis (LPA) 
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An Empirical Approach to Complete Mental Health Classification of Adolescents 
As supporting youths’ mental health increasingly becomes a priority for school-based 
professionals (e.g., Brock, 2015), methods for identifying youth who may benefit from 
additional mental health supports and services are needed. As a first step in prevention and 
early intervention efforts, universal mental health screening has been recommended as one 
approach to identifying the broader mental health needs of youth within school settings (e.g., 
Glover & Albers, 2007; Kamphaus, Reynolds, & Dever, 2014). Concurrently, 
conceptualizations of mental health have been expanding from traditional, illness-focused 
models toward dual-factor (e.g., Greenspoon & Saklofske, 2001; Suldo & Shaffer, 2008) or 
two-continua (e.g., Westerhof & Keyes, 2010) models of mental health that promote a focus 
on both psychological distress and social-emotional well-being as separate, yet related 
dimensions of mental health. Thus, a contemporary approach to universal screening, 
screening for students’ strengths in addition to distress or psychopathology, what has been 
termed complete mental health screening (Furlong, Dowdy, Carnazzo, Bovery, & Kim, 
2014), has been proposed as one method to provide schools with a comprehensive picture of 
youths’ mental health functioning. Students’ complete mental health screening data are then 
used to inform their classification into mental health groups that guide intervention planning 
and implementation.  
The empirical literature substantiating a dual-factor model of mental health has most 
often relied on predetermined decision points when forming mental health groups that vary 
along indicators of distress and well-being (Kim, Dowdy, Furlong, & You, 2016).  This 
classification scheme results in four groups differentiated by levels of distress and well-
being, which have been found to differentially predict important outcomes including 
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academic achievement (Suldo & Shaffer, 2008), engagement (Antaramian, Huebner, Hills, & 
Valois, 2010), and physical health (Renshaw & Cohen, 2014).  However, limitations 
associated with the use of rational cut-score approaches to classification based on varied 
criteria used to form mental health groups in dual-factor studies call for the exploration of 
other approaches to mental health group classification, such as person-centered, empirically-
based classification (Kim et al., 2016). Although initial research has been conducted to 
investigate the utility of empirically defined mental health groups formed using indicators of 
well-being and distress (Kim et al., 2016; Rebelez-Ernst, 2015), additional research is needed 
that examines parsimonious models of empirically defined dual-factor mental health that can 
inform early identification and intervention efforts. The aims of the current study are to: (a) 
explore an empirically based, latent class approach to dual-factor mental health classification; 
(b) investigate the structural stability of emerging groups over three years; and (c) examine 
the relation of the empirically derived mental health groups to individual demographic 
characteristics and later academic and social-emotional outcomes.  
Defining Complete Mental Health 
Although psychopathology has been at the forefront of psychology research and 
practice, including within school settings, mental health is increasingly recognized as more 
than the absence of mental illness (e.g., World Health Organization, 2016). Contemporary 
dual-factor (Suldo & Shaffer, 2008) or two-continua (Westerhof & Keyes, 2010) models of 
mental health that integrate degree of both psychopathology and well-being into 
conceptualizations of mental health and mental illness have emerged as an alternative to 
bipolar models (i.e., health and illness lying on a single continuum with health indicating the 
absence of illness; Greenspoon & Saklofske, 2001). Dual-factor models of mental health 
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explicate mental health as composed of two separate, yet related constructs: (a) psychological 
distress or psychopathology (i.e., negative indicators of mental health), and (b) social-
emotional strengths or subjective well-being (i.e., positive indicators of mental health). Dual-
factor frameworks propose that mental health and mental illness comprise separate continua, 
with levels of both well-being and distress varying within an individual (Antaramian et al., 
2010).  
Conceptualizing mental health from a dual-factor perspective provides a holistic 
description of mental health functioning among adolescents. Whereas two groups of students 
are identified using a bipolar view of mental health, including (a) youth who exhibit high 
distress concurrent with low well-being and (b) youth who exhibit low distress and high well-
being (Greenspoon & Saklofske, 2001), the binary classification procedures used within a 
dual-factor conceptualization of mental health logically produce additional mental health 
groups. For example, individuals (c) who are concurrently experiencing high levels of 
psychopathology and strengths or (d) who are experiencing low levels of both 
psychopathology and strengths are identified. Therefore, in addition to identifying students 
who are experiencing significant psychological distress, dual-factor models also identify 
students who do not display significant psychopathology, but who have suboptimal positive 
mental health (Antaramian et al., 2010). The term, “complete mental health,” serves to 
emphasize mental health as determined by both well-being and psychological distress, with 
youth who are described to have complete mental health having high levels of well-being in 
addition to low levels of distress (Moore et al., 2015).  
Dual-factor, complete mental health models have been supported for use with 
children (e.g., Greenspoon & Saklofske, 2001), adolescents in middle (e.g., Antaramian et 
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al., 2010; Suldo & Shaffer, 2008) and high school (Suldo, Thalji-Raitano, Kiefer, & Ferron, 
2016), and adults (e.g., Renshaw & Cohen, 2014). Although the tools used to define 
complete mental health and the constructs of well-being and distress have varied across 
empirical investigations, similar trends have emerged in the relation of dual-factor mental 
health groups to outcomes of interest. For example, in measuring well-being, some scholars 
have utilized measures of subjective well-being (defined by positive affect, negative affect, 
and life satisfaction; Antaramian et al., 2010) whereas others have relied upon measures of 
social-emotional strengths found to be predictive of subjective well-being (e.g., Dowdy et al., 
2015; Kim, Furlong, Dowdy & Felix, 2014). Similarly, psychopathology has been measured 
using comprehensive assessment tools that provide information about the clinical 
significance of internalizing and externalizing symptoms (e.g., Suldo & Shaffer, 2008; Suldo 
et al., 2016) as well as with briefer screening instruments that provide information about an 
individual’s level of psychological distress or behavioral and emotional risk (e.g., Dowdy et 
al., 2015; Kim et al., 2014, 2016). However, across investigations, individuals with complete 
mental health (i.e., higher levels of positive psychological traits and lower levels of 
psychological distress) are found to have more positive developmental indicators. For 
example, among adolescents, individuals with complete mental health have been found to 
have superior engagement (Antaramian et al., 2010; Lyons, Huebner, & Hills, 2013), 
academic achievement (i.e., grade point average; Antaramian et al., 2010; Lyons et al., 
2013), school attendance (Suldo & Shaffer, 2008), social relationships and functioning 
(Suldo & Shaffer, 2008; Suldo et al., 2016), physical health (Suldo & Shaffer, 2010; Suldo et 
al., 2016), and identity development (i.e., self-concept, self-esteem, meaningful involvement 
in activities; Suldo et al., 2016). Moreover, among youth who experience distress, the 
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presence of well-being has been indicated to have a buffering effect on individuals’ 
outcomes, including for social support and peer victimization, engagement, academic-self 
perceptions, identity development, and physical health (Lyons et al., 2013; Suldo & Shaffer, 
2008; Suldo et al., 2016). The growing research on dual-factor mental health, including 
investigations revealing differential functioning based upon mental health group 
membership, supports the use of an expanded conceptualization of mental health consisting 
of both well-being and distress. However, the criteria used to form dual-factor mental health 
groups vary across empirical investigations and practical applications, which is problematic 
given that the defined mental health groups are characteristic of the cut-points used to 
determine group membership. These cut-points are selected by the researchers and then 
applied to describe the population’s mental health characteristics. Inconsistencies in 
classification and a priori selection criteria indicate that the defined groups may not 
accurately capture youth’s mental health experiences. Thus, a primary goal of the present 
study was to explore a person-centered, empirical classification approach that allows groups 
to emerge based upon similarities among members within a population, rather than using pre-
determined characteristics to defined groups. The empirical approach lends itself to cross-
study standardization (Masyn, 2013) and can refine the understanding of the characteristics 
of adolescent dual-factor mental health groups (Nylund, Bellmore, Nishina, & Graham, 
2007). 
Classification of Complete Mental Health 
The majority of research on dual-factor mental health has classified youth based upon 
a rationally formed dichotomous categorization scheme for each of the well-being and 
distress dimensions of mental health (e.g., Kim et al., 2016). That is, cut points are specified 
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to distinguish youth who experience high versus low levels of well-being and distress. Using 
the dichotomous cut score approach to classification, four mental health groups are always 
formed across investigations (Antaramian et al., 2010; Greenspoon & Saklofske, 2001; 
Lyons et al., 2012; Renshaw & Cohen, 2014; Suldo & Shaffer, 2008; Thalji, 2013; Venning, 
Wilson, Kettler, & Eliott, 2013) and include groups of students with (a) high well-being and 
low distress (e.g., complete mental health), (b) high well-being and high distress (e.g., 
symptomatic but content), (c) low well-being and low distress (e.g., vulnerable or 
languishing), and (d) low well-being and high distress (e.g., troubled). A variety of criteria 
have been used for categorization based upon differing cut points. For example, some 
research used established decision points for norm-referenced measures (e.g., T-scores of 60 
are often used to indicate elevated risk or problems on behavior measures) whereas others 
used values based upon students’ raw scores, sample means, or standardized scores (Kim et 
al., 2016). For example, with elementary aged children, Greenspoon and Saklofske (2001) 
used published norms for the Behavioral Assessment System for Children-Second Edition 
(BASC-2; Kamphaus & Reynolds, 2007) when dichotomizing psychopathology and T-score 
local norms for their well-being criterion, the Multidimentional Life Satisfaction Scale 
(MSLSS; Huebner, 1994). Others have used predetermined criteria in selecting raw- or 
mean-score cut points (e.g., such that 30% of the sample is classified as having low well-
being; e.g., Antaramian et al., 2010; Suldo & Shaffer, 2008). Assigning youth to either high 
or low well-being and high or low distress categories forms the four mental health groups 
specified above.  
Although the cut score approach forms unique mental health groups, the resulting 
membership in the four groups is just one of many possible group assignments that are 
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dependent upon the number of cut points selected and the criteria used. An inherent 
disadvantage to this approach to classification is that most often there are not clear criteria 
regarding where to designate cut points or if four groups is optimal (e.g., Nylund et al., 
2007b). Even though the majority of the dual-factor research has examined the properties of 
four groups, additional cut points could be specified to generate a greater number of groups 
that describe more of the variability in youths’ mental health experiences. For example, 
rather than dichotomizing well-being and distress, Furlong, Dowdy, and colleagues (2014) 
used standardized z-scores to classify students into one of four strength groups indicative of 
well-being (i.e., low, below average, above average, and high strengths) and T-scores to 
form three distress groups (i.e., normal, elevated, very elevated). Via this design, 12 mental 
health groups were formed when students’ strength and distress classifications were merged. 
After examining the number of students falling into each group, the authors combined similar 
groups with few individuals to result in a final total of nine mental health groups. Thus, 
additional variation in youths’ mental health is evident when additional cut points are added. 
Nevertheless, classification via the cut score approach can be insensitive to the degree of 
variation in mental health among youth (Kim et al., 2016). For example, when dichotomous 
classification criteria are specified such that youth scoring above the 30th percentile on a 
well-being measured are indicated to have high well-being, individuals exhibiting moderate 
levels of well-being (e.g., in the 40th percentile) are regarded as having similar levels of well-
being as those individuals with the highest levels of well-being (e.g., in the 90th percentile; 
Kim et al., 2016). As such, the mental health groups formed that, in reality, exhibit much 
heterogeneity are treated as homogenous and the complexity of students’ mental health 
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experiences is not adequately captured. Thus, the cut-score approach to categorization can 
over-simplify complexity in profiles of youths’ mental health. 
Additionally, when inconsistent and sample-dependent criteria are recommended 
across studies, as has been seen in dual-factor research, an individual may be classified into 
one mental health group when one set of criteria are used, but into a different group when 
another set of criteria are used. Thus, replication of results across studies is impossible. For 
example, considering the four consistently identified complete mental health groups, the 
majority of adolescents have been found to experience complete mental health [42% 
(Venning et al., 2013) to 64% (Lyons et al., 2012)], followed by symptomatic but content 
[9% (Lyons et al., 2012) to 36% (Venning et al., 2013)], troubled [8% (Antaramian et al., 
2010) to 20% (Lyons et al., 2012)], and languishing [5% (Venning et al., 2013) to 13% 
(Suldo & Shaffer, 2008)]. The observed differences in the proportion of youth who are 
classified into each mental health group within each study’s sample may be impacted by 
sample-specific characteristics, but are also indicative of disparities in classification that are 
observed when criteria used to classify individuals’ mental health varies across 
investigations. A person-centered, empirical approach to classification that identifies groups 
(i.e., latent classes or profiles) based upon individual observed response pattern provides 
another approach for identifying emerging groups (Nylund et al., 2007b).  
Latent Profile Analysis: A Person-Centered Approach to Classification 
Latent profile analysis (LPA) is a person-centered, empirical approach to classifying 
the heterogeneity within groups of people (e.g., Masyn, 2013; Vermunt, 2004). As a person-
centered approach, LPA identifies differences and similarities among individuals with 
respect to how variables measuring constructs of interest are related to each other. When 
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applied, LPA is performed in an exploratory manner and assumes that the underlying 
population is heterogeneous but also that the population consists of a finite number of 
meaningful, more homogenous groups (Laursen & Hoff, 2006; Masyn, 2013). A categorical 
latent variable, indicative of group membership, is specified to identify unobserved (latent) 
groups (also called classes or profiles) based upon similarities in their response patterns 
across indicators. Through a model building process wherein numerous models specify 
increasingly more classes, statistical criteria are used to evaluate the resulting models and to 
decide on the number of latent groups, also called classes or profiles. Rather than 
predetermining the number of groups to be formed using logical cut points, LPA allows for 
meaningful classes to be empirically identified, and then to be evaluated for accuracy and 
validity. Thus, when well-being and distress are examined concurrently, LPA classification 
allows for groups to emerge that may differ in both dimension (i.e., presence of well-being 
but absence of distress) and relative severity (i.e., varying levels of well-being and/or 
distress) of mental health.  
Two previous studies (Kim et al., 2016; Rebelez-Ernst, 2015) have examined dual-
factor mental health using an LPA approach to classification. In each study, separate latent 
class models were specified for social-emotional strengths and psychological distress, with 
classes from the best-fitting strength and distress models being cross-tabulated to form 
complete mental health groups. Kim and colleagues (2016) identified five profiles of 
strengths (i.e., low, below average, average, above average, and high) and three profiles of 
distress (i.e., elevated internalizing only, both internalizing and externalizing, and low 
distress) whereas Rebelez-Ernst (2015) identified four profiles of strengths (i.e., very low, 
below average, average, and above average) and four profiles of distress (i.e., no 
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psychosocial distress, internalizing, externalizing, and externalizing and internalizing 
combined). When the emerging strength and distress profiles were cross-tabulated, Kim et al. 
(2016) and Rebelez-Ernst (2015) identified 15 and 16 complete mental health groups, 
respectively. However, when examining the proportion of students in each of these samples 
in each emerging mental health group, many of the emerging groups described fewer than 
5% of the study’s participants, calling into question the practicality of each group for 
informing prevention or intervention efforts. In addition, although these previous LPA 
investigations examined both positive and negative indicators of mental health using a dual-
factor approach, adolescents’ characteristics on each element of mental health were 
considered separately and then cross-tabulated, as has been done with the traditional cut 
score classification approach, when forming the final mental health groups. Additional 
research examining parsimonious approaches to LPA classification that specify models that 
examine emerging groups when well-being and distress are examined simultaneously is 
needed to better inform use of mental health data to identify youths’ mental health and, then, 
to inform intervention. Moreover, research investigating whether the number of emerging 
mental health groups is consistent over time (i.e., structural stability) is needed.  
Predictors and Outcomes of Adolescents’ Mental Health 
 Given the limited research investigating empirically defined dual-factor mental health 
groups, the current study examined demographic predictors of adolescents’ complete mental 
health group membership as well as the relation of group membership to later academic and 
social-emotional outcomes. In particular, the relation between empirically defined mental 
health groups on adolescents’ outcomes between one to three years later were examined in 
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the current study as a first step in examining the viability of using empirically defined groups 
and in understanding their predictive utility.   
Demographic Indicators of Mental Health Group Membership 
The link between gender and psychopathology has been well-established (e.g., 
Merikangas et al., 2010). By adolescence, females are significantly more likely than males to 
experience internalizing problems (Galambos, Leadbeater, & Barker, 2010; Hale, 
Raaijmakers, Muris, van Hoof, & Meeus, 2008), whereas males are more likely to experience 
symptoms of externalizing problems (Meirkangas et al., 2009). Similarly, in previous 
empirical investigations into complete mental health, females were more likely to be 
classified into a mental health class characteristic of high internalizing symptoms than were 
male students (Rebelez-Ernst, 2015). However, researchers have concluded that gender has a 
negligible impact on subjective well-being (Lent, 2004).  
With regards to ethnicity, research findings are inconsistent (i.e., Merikangas, 
Nakamura, & Kessler, 2009). Some research has suggested that African American youth 
experience lower rates of depressive symptoms when compared to White (Angold et al., 
2002) or Latinx youth (e.g., Roberts, Roberts, & Chen, 1997), and that Latinx youth, 
particularly Mexican-Americans, experience greater rates of depressive symptoms compared 
to their White and African American peers (e.g., Roberts & Chen, 1995). A majority of 
studies investigating well-being have not found differences between youth of varied racial 
and ethnic backgrounds (e.g., Gilman & Huebner, 2003; Lent, 2004). Similarly, in an 
investigation of empirically defined dual-factor mental health, no systematic differences in 
likelihood of class membership were evident based upon an individuals’ ethnic identity 
(Rebelez-Ernst, 2015). The present study sought to further examine the indicators of 
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adolescent gender and ethnicity to determine their relations with dual-factor mental health 
profiles.  
Predictive Validity of Dual-Factor Mental Health Class 
Within prevention and early intervention frameworks, the ability of measurement and 
classification schemes to predict later functioning is foundational in guiding applied work. 
Understanding the relation between group membership and desired and undesired outcomes 
is needed in order for formed groups to be informative in guiding intervention. Thus, as part 
of the initial validation efforts of the current study, we sought to investigate the relation 
between complete mental health, characterized by both well-being and distress, with the 
distal outcomes of academic achievement as well as positive (i.e., prosocial contribution to 
community, life satisfaction) and negative (i.e., symptoms of depression and anxiety) 
indicators of later psychological functioning.  
 Academic achievement. The relation between mental health and academic 
achievement is widely documented when well-being and distress indicators are examined 
independently with research supporting differences in course grades, standardized test scores, 
engagement, attendance, risk of drop out, and college enrollment based upon one’s positive 
and negative mental health status (e.g., Duchesne, Vitaro, Larose, & Tremblay, 2008; 
Frazier, Youngstrom, Clutting, & Watkins, 2007; Gilman & Huebner, 2006; Masten et al., 
2005; Reschly, Huebner, Appleton, & Antaramian, 2008; Suldo et al., 2011). Using the dual-
factor framework, grades, attendance, engagement, and academic self-perceptions have been 
found to vary according to youths’ subjective well-being and psychopathology, with 
individuals exhibiting complete mental health experiencing the most positive academic 
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outcomes and those in the troubled and vulnerable groups experiencing the poorest academic  
outcomes (Antaramian et al., 2010; Suldo & Shaffer, 2008; Suldo, Thalji, & Ferron, 2011).  
 Prosocial contribution to community. Similar to concepts like civic engagement 
(Adler & Goggin, 2005) and prosocial purpose (Radke-Yarrow, Zahn-Waxler, & Chapman, 
1983), individual characteristics associated with prosocial contribution (i.e., youths’ 
engagement and giving to self, others, and community) are key components in healthy 
development (Scales & Benson, 2005). For example, participation in meaningful activities 
contributes to adolescents’ developing identities and has been found to be related to their 
mental health and life satisfaction (LaGuardia & Ryan, 2002; Maton, 1990). Thus, prosocial 
contribution to others, community, and society is considered an important area of 
psychological competence to be developed in adolescence. In a recent study examining the 
dual-factor mental health model with high school students, Suldo and colleagues (2016) 
investigated the relation between complete mental health and participation in meaningful 
activities (i.e., skill utilization, social contribution, and goal attainment related to an activity 
of positive personal significance to participants). Results indicated an additive effect, such 
that youth with higher levels of well-being (i.e., complete mental health or symptomatic but 
content) reported greater involvement with meaningful activities (Suldo et al., 2016). The 
current study aims to expand upon these findings by examining the relations between dual-
factor mental health and youths’ contribution to their community as an indicator of their 
thriving development.  
Life satisfaction. Life satisfaction (i.e., an individuals’ “overall appraisal of the 
quality of his or her life;” Gilman & Huebner, 2003; p. 193) is regarded as an important 
indicator of youths’ positive psychological functioning and is a key component in subjective 
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well-being. For example, one’s degree of life satisfaction has been related to later onset of 
depression, quality of interpersonal relationships, school dropout, self-esteem, and locus of 
control (e.g., Furr & Funder, 1998; Gilman & Huebner, 2003; Lewinsohn, Redner, & Seeley, 
1991). In research utilizing social-emotional strengths as the indicator of well-being, 
individual’s strengths are strongly correlated with subjective well-being (r = .57) and account 
for a significant proportion of the variance in subjective well-being (Kim et al., 2014). 
Moreover, individual character strengths, such as zest, gratitude, and hope, are significantly 
associated with life satisfaction (Park, Peterson, & Seligman, 2004). In a study examining the 
relation of empirically identified dual-factor mental health groups formed via social-
emotional strengths with life satisfaction, youth reporting higher levels of strengths also 
reported greater satisfaction with life, across levels of distress (Kim et al., 2016). As the 
focus of the current study is also on mental health groups formed via social-emotional 
strengths, we aimed to extend Kim and colleagues’ (2016) findings with a unique sample of 
adolescents classified into empirically identified mental health groups. 
 Symptoms of psychopathology. Longitudinal research has demonstrated that early 
experiences of well-being or distress are predictive of later mental health (e.g., Deković, 
Buist, & Reitz, 2004; Huebner, Funk, & Gilman, 2000). Youth who report mental health 
challenges or limited social-emotional competence are more likely to go on to experience 
negative mental health, academic, and social outcomes in late adolescence or adulthood (e.g., 
Deković et al., 2004; Ferdinand, Verhulst, & Wiznitzer,1995; Obradović, Burt, & Masten, 
2010; Rapee, Schniering, & Hudosn, 2009). Similarly, youths’ experiences of well-being 
(including satisfaction, strengths, and assets) are related over time (e.g., Huebner, 2004; 
Obradović, van Dulmen, Yates, Carlson, & Egeland, 2006; Scales, Benson, Roehlkepartain, 
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Sesma, & Van Dulmen, 2006). However, research is needed that examines the intersection of 
the two factors of mental health functioning on later adverse outcomes. Given the increasing 
relevance of prevention and early intervention efforts within school systems (e.g., Glover & 
Albers, 2007), understanding the relation between dual-factor mental health and later 
experiences of distress is crucial in utilizing complete mental health group membership to 
inform school-based intervention for youth with varied mental health profiles. Thus, the 
current study aims to examine the relation between dual-factor mental health group 
membership across three years of high school with Grade 12 depression and anxiety 
symptoms as an initial step in validating the emerging mental health groups. 
The Present Study 
 This study used LPA to empirically define complete mental health groups, as 
assessed via universal screening data, with adolescents in Grades 9, 10, and 11. Across three 
years, adolescents reported on their social-emotional strengths and psychological distress. 
LPA analyses performed for students in each of Grade 9, 10, and 11 were designed to 
examine whether patterns in dual-factor mental health were consistent at different points in 
high school, rather than to examine the stability of complete mental health of individual 
students’ over time. Research first supporting structural stability of empirically defined 
complete mental health groups is required prior to examining the longitudinal stability of 
adolescents’ complete mental health. To further understand the composition of emerging 
complete mental health profiles, the relation of gender and ethnicity with latent mental health 
group membership was also examined. Finally, the relation between adolescents’ mental 
health class in each of Grades 9, 10, and 11 with Grade 12 academic and positive and 
negative social-emotional outcomes was explored. Thus, the goals of the present study were 
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to (a) identify subtypes of dual-factor mental health using an empirically driven latent class 
approach to classification, (b) to examine the structural stability of dual-factor mental health 
classes at three different time points across three years of high school, and (c) to assess how 
empirically derived mental health class predicts grade 12 academic and social-emotional 
outcomes. 
Method 
Participants 
Participants attended one high school in central California and included students who 
participated in a larger, ongoing universal complete mental health screening project occurring 
over four consecutive academic years. Target participants for the current study were students 
enrolled in Grade 9 during 2013-2014 who also completed the universal screening survey in 
Grade 12 (2016-2017), which included measures used as distal outcomes. Of the 497 
students who completed the Grade 9 universal screening survey, 334 (67%) also had parent 
consent and student assent to complete the Grade 12 survey. Individuals who had at least 
three years of data across the four possible years when the survey was conducted were 
included in the analyses that are the focus of this study (N = 332). Two students who 
completed only the Grade 9 and Grade 12 surveys were excluded from the current analyses. 
Using these criteria, the final sample for each year was: 332 (Grade 9), 324 (Grade 10), and 
291 (Grade 11). Information obtained from students’ archival school records in Grade 9 
indicated that the participating sample was 48.5% female, 43.9% Latinx or Hispanic, 37.9% 
non-Hispanic White, 7.5% Asian or Pacific Islander, 1.2% African American, and 0.9% 
American Indian or Alaska Native. Race or ethnicity information was unavailable for 8.4% 
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of participants. In the current study, 47.3% of students were classified as socioeconomically 
disadvantaged and 8.4% were eligible to receive special education and related services.  
Procedures 
Data were collected as part of early identification and intervention efforts occurring 
through an ongoing partnership between researchers at one university and the participating 
high school. Each year, for four consecutive years, all students in Grades 9 through 12 were 
invited to participate in universal screening. During the first month of each academic year, 
following approval by the university’s institutional review board, district approval, passive 
parental consent, and student assent, school personnel administered the screening surveys to 
participating students in a group format during one period of the regular school day. 
Administration scripts were provided to all classroom teachers to ensure fidelity of 
administration across classrooms each year.  
 Data were collected in the fall of 2013-2014 (Grade 9), 2014-2015 (Grade 10), 2015-
2016 (Grade 11), and 2016-2017 (Grade 12). Students completed the screening survey, 
containing the measures used in the present study, electronically via an online survey (e.g., 
SurveyMonkey or Qualtrics) during Grades 9, 11, and 12. At the request of the school’s 
administration, surveys were completed using paper-and-pencil format during Grade 10 data 
collection. Each year, within the two weeks following initial data collection, students who 
were absent on their class’s initial screening day were provided with up to five additional 
opportunities to complete the survey. During the fall of Grade 9, 10, and 11, the well-being 
and distress measures to be used in the LPAs were administered. In order to examine the 
validity of students’ emerging complete mental health class, five additional measures of 
academic or social-emotional outcomes were administered in the fall of Grade 12.  
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Measures  
Dual-factor mental health measures. 
Social Emotional Health Survey-Secondary (SEHS-S). The 36-item SEHS-S 
assesses 12 positive psychological dispositions (e.g., self-efficacy, peer support, gratitude, 
and empathy), which load onto four second-order positive-mental-health domains and a 
third-order factor of covitality (Furlong, You, Renshaw, Smith, & O’Malley, 2014; You et 
al., 2014). The four positive-mental-health domains in the SEHS-S model are: belief-in-self 
(self-efficacy, self-awareness, persistence), belief-in-others (school support, peer support, 
family coherence), emotional competence (emotional regulation, empathy, self-control), and 
engaged living (optimism, gratitude, zest). Nine items, consisting of three items from each of 
three first-order psychological building blocks, comprise each of the four positive mental 
health domains. Students responded to statements related to their social-emotional 
functioning using an ordinal-response scale. On the gratitude and zest subscales, a 5-point 
response scale is used (1 = not at all, 2 = very little, 3 = somewhat, 4 = quite a lot, 5 = 
extremely). For each of the other 10 dispositions, adolescents indicate how true each 
statement is for them (1 = not at all true of me, 2 = a little true of me, 3 = pretty much true of 
me, 4 = very much true of me).  
In the current study, mean scores for the four second-order positive psychological 
domains (belief-in-self, belief-in-others, emotional competence, engaged living) were 
computed and used as indicators of well-being for each year of data collection. One item on 
the self-awareness subscale of the belief-in-self domain (item 6, “I understand why I do what 
I do”) was missing for all students on the 2015-2016 (Grade 11) survey. Given that the inter-
item correlations of items within the self-awareness subscale on the SEHS-S (r = .17 to .40) 
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and the second-order belief-in-self domain (r = .21 to .28; Renshaw, 2015) have been 
observed to fall within the recommended range (i.e., between .20 and .40; Allen & Yen, 
2002; Piedmont, 2014), indicating reasonable homogeneity and unique variance, the mean 
item response for the belief-in-self domain for Grade 11 was computed without this missing 
item. Internal consistency reliability for each of the second-order psychological domains 
have been found to be adequate (e.g., belief-in-self, α = .76; belief-in-others, α = .81; 
emotional competence, α = .78; engaged living, α = .87; You et al., 2014). In the current 
study, Cronbach’s α ranged from .76 (Grade 10) to .84 (Grade 11) for belief-in-self, .80 
(Grade 9) to .87 (Grade 11) for belief-in-others, .78 (Grade 9) to .84 (Grade 11) for emotional 
competence, and .86 (Grade 9) to .91 (Grade 11) for engaged living. 
Strengths and Difficulties Questionnaire (SDQ). The SDQ is a 25-item self-report 
questionnaire designed to measure youths’ behavior and feelings over the previous six 
months (Goodman, 1997, 1999). Students respond to each item using a three-point response 
scale (1 = not true, 2 = somewhat true, 3 = certainly true). A three-factor structure, including 
emotional distress/withdrawal, behavioral reactivity/conduct problems, and prosocial 
behaviors/peer competence, proposed by Dickey and Blumberg (2004) and Ruchkin et al. 
(2008), has been validated with U.S. youth and supports superior reliability estimates over 
the originally theorized five-factor SDQ model (Goodman, 1997, 1999). In the present study, 
consistent with recommendations for measurement efficiency in applied screening settings, 
the five highest loading items, supported in the Ruchkin et al. (2008) three-factor model, 
were used for each of the emotional distress/withdrawal (items 3, 6, 8, 13 and 16; λ = .47 to 
.60) and the behavioral reactivity/conduct problems factors (items 2, 5, 10, 15, and 22; λ = 
.56 to .62). The emotional distress/withdrawal items were used as a measure of internalizing 
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distress (e.g., “I worry a lot”) while the behavioral reactivity/conduct problems items were 
used as a measure of externalizing distress (e.g., “I get very angry and often lose my 
temper”).  
To examine the hypothesized two-factor structure of the 10 items used in the current 
study, an exploratory factor analysis (EFA) specifying one to three factors was performed 
using the total Grade 9 sample from 2013-2014 (N = 497). Using criteria specified by Hu and 
Bentler (1999) and Browne and Cudeck (1989), a two-factor model comprised of 
internalizing problems and externalizing problems factors yielded the best empirical and 
substantive fit: Root Mean Square Error of Approximation (RMSEA) = .07, CI 90% [.05, 
.09], Comparative Fit Index (CFI) = .93, Tucker Lewis Index (TLI) = .89. However, one item 
hypothesized to measure externalizing distress (item 5, “I get angry and often lose my 
temper”) loaded poorly on the factor with externalizing items (λ = .11) but strongly on the 
factor with internalizing items (λ = .51). Therefore, this item was removed from the analysis. 
A final confirmatory factor analysis (CFA) model, specifying four items on the externalizing 
scale and five items on the internalizing scale yielded adequate fit: RMSEA = .08, CI 90% 
[.07, .10], CFI = .94; TLI = .92. In the current study, mean scores for the final five items 
from the emotional/distress and four items from behavioral reactivity/conduct problems were 
computed and used as indicators of internalizing and externalizing distress, respectively, for 
each year of data collection. Internal consistency reliability (α) for the internalizing and 
externalizing composites in the current study ranged from .67 (Grade 9) to .75 (Grade 11), 
and .55 (Grade 9) to .67 (Grade 11), respectively. 
Demographic covariates. Adolescents’ gender and ethnic identification data were 
collected via school archival records in Spring of 2013 (Grade 9). School records indicated 
 31 
 
students as male (0) or female (1). Given the low proportion of ethnicities aside from 
Latinx/Hispanic and non-Hispanic White in the current sample, ethnicity was dichotomized 
to include Latinx/Hispanic (1), comprising 52.1% of the sample, or non-Latinx/Hispanic (0). 
Academic performance. Adolescents’ academic performance was measured via one 
item from the California Healthy Kids Survey (“During the past 12 months, how would you 
describe the grades you mostly received in school?”; California Department of Education, 
n.d.). Using an eight-point response scale (1 = mostly F’s, 2 = mostly D’s, 3 = C’s and D’s, 4 
= mostly C’s, 5 = B’s and C’s, 6 = mostly B’s, 7 = A’s and B’s, to 8 = mostly A’s), students 
self-reported their academic performance over the previous year. 
Social-emotional outcomes. 
Brief Multidimensional Students’ Life Satisfaction Scale (BMSLSS).  The BMLSS 
(Seligson, Huebner, & Valois, 2003) consists of five items designed to measure degree of life 
satisfaction for individuals aged 8 to 18 years. Respondents rate their degree of satisfaction in 
five general domains (i.e., friends, family, self, school, and living environment) that 
contribute to an overall life satisfaction score (Seligson et al., 2003). The five-item BMSLSS 
scores have demonstrated acceptable convergent validity with other well-established 
measures of life satisfaction (e.g., r = .62-.69; Seligson, Huebner, & Valois, 2005; Seligson, 
et al., 2003) and positive affect (r = .41, Seligson et al., 2003) and have had acceptable 
internal consistency reliability when used with adolescents (α = .75, Funk, Huebner, Valois, 
2006; α = .81; Zullig, Valois, Huebner, Oeltmann, & Drane, 2001). In the current study, 
adolescents responded using a five-point response scale (1 = very dissatisfied to 5 = very 
satisfied). A mean score, indicating total life satisfaction, was computed with higher scores 
 32 
 
indicating greater overall life satisfaction. Internal consistency reliability of the BMSLSS 
score in the current study was strong (α = .80).  
Contribution to community. Adolescents’ attitudes about making positive 
contributions to their community were measured with the contribution subscale of the 
Positive Youth Development Inventory (PYDI; Arnold, Nott, & Meinhold, 2012). The PYDI 
consists of 58 items designed to measure the five C’s of positive youth development 
(competence, confidence, connection, character, caring) and the sixth emerging element of 
contribution among adolescents aged 12 to 18 years (Arnold et al., 2012). Respondents use a 
four-point response scale (1 = strongly disagree to 4 = strongly agree) to indicate their 
degree of agreement to seven items about community contribution (e.g., “I take an active role 
in my community;” “I am someone who gives to benefit others”). Higher mean contribution 
scores indicate greater degrees of competence in this domain. In previous research, the 
contribution subscale has demonstrated strong internal consistency reliability (e.g., α = .82 to 
.89; Pilkauskaite-Valickiene, 2015; Scarbrough & Pritchard, 2013). In the current study, 
internal consistency reliability of the PYDI was also strong (α = .91).  
 Patient Health Questionnaire (PHQ-9). Symptoms of depression were measured 
using the PHQ-9 (Kroenke, Spitzer, & Williams, 2001), a nine-item self-report measure of 
depressive symptoms corresponding to the nine Diagnostic and Statistical Manual (DSM) 
criteria for depressive symptoms. Using a four-point response scale (1 = not at all, 2 = 
several days, 3 = more than half the days, 4 = nearly every day), respondents indicated how 
often they had experienced depressive symptoms within the previous two weeks. Although 
initially developed for use with adults, the PHQ-9 has preliminary support for use with 
adolescents (Richardson, McCauley, & Katon, 2009). The PHQ-9 is preferred over the 
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adolescent version of the PHQ (PHQ-A; Zuckerbrot & Jenson, 2006), as the PHQ-9 offers 
information regarding severity of depressive symptoms. Eight items were the focus of the 
present study. One item (item 9, “Thoughts that you would be better off dead of or hurting 
yourself in some way”) was not included in the current study due to school administrators’ 
concerns about their ability to promptly respond to students who endorsed this item. A mean 
score was computed, with higher scores indicating greater severity of depressive symptoms. 
The PHQ-9 has demonstrated adequate psychometric properties, including good sensitivity 
and specificity for detecting depressive disorders and strong internal consistency reliability (α 
= .86 to .89; Kroenke, Spitzer, Williams, & Löwe, 2010). The internal consistency reliability 
of the eight PHQ-9 items used in the current study was also strong (α = .87). 
 Generalized Anxiety Disorder Scale (GAD-7). Symptoms of anxiety were assessed 
using the GAD-7 (Spitzer, Kroenke, Williams, & Löwe, 2006). The GAD-7 is a seven-item 
self-report measure demonstrating good sensitivity and specificity for detecting generalized 
anxiety, panic, social anxiety, and post-traumatic stress disorder (Kroenke et al., 2010). 
Using a four-point response scale (1 = not at all, 2 = several days, 3 = more than half the 
days, 4 = nearly every day), respondents indicated how often they had experienced symptoms 
related to anxiety within the previous two weeks. A mean score was computed, with higher 
scores indicating greater severity of anxiety symptoms. The GAD-7 has shown high internal 
consistency reliability (α = .92), construct validity, and discriminant validity with a measure 
of depression (Spitzer et al., 2006). Internal consistency reliability of the scores in the current 
study was strong (α = .90). 
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Data Analytic Strategy  
A series of LPAs were conducted to examine the underlying number of latent groups 
among dual-factor mental health indicators for adolescents in each of Grades 9, 10, and 11 
using Mplus version 7.4 (Muthén & Muthén, 1998-2015).  Models were specified using 
mean composite scores from the four positive mental health domains of the SEHS-S [belief-
in-self (BIS), belief-in-others (BIO), engaged living (EL), emotional competence (EC)] and 
two psychological distress dimensions of the abbreviated SDQ [internalizing risk (INT) and 
externalizing risk (EXT)] as indicators of well-being and distress, respectively. The model 
building process requires fitting several possible LPA models for each time point and then 
comparing the model fit information and substantive interpretation of each model so as to 
determine which model is most appropriate (Nylund, 2007). In LPA, classes can vary with 
respect to their indicator means, indicator variances, and covariances between indicators. In 
the modeling process, indicator means and variances are freely estimated, but indicator-
specific variances are commonly held equal across class.  However, model specification can 
differ such that indicator variances can be constrained to be equal across class, or freed to 
vary (Masyn, 2013). Similarly, within-class indicator covariance (that is, relations between 
indicators within a given class) are traditionally constrained to be zero, but can be freely 
estimated. The degree to which the model structure is restricted along these dimensions can 
impact the number of emerging classes and interpretability of these classes (e.g., whether 
means, or means and variances, differ across classes). Thus, in the current study, two model 
structures were examined for each number of latent classes across each year: (a) Model 1 in 
which item variances are freely estimated but constrained to be equal across classes (i.e., 
class-invariant) with no within-class indicator covariances (i.e., diagonal), and (b) Model 2 in 
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which indicator variances are freely estimated and are not constrained to be equal across 
classes (i.e., class-varying) with no within-class indicator covariances (i.e., diagonal).  
A small percentage of individuals had missing responses on items contributing to 
SEHS-S, SDQ, or distal outcome composite score indicators. Missing item responses were 
accounted for within each subscale before computing composites. Mean composite scores 
were calculated only for individuals for whom at least 75% of items were answered within a 
given composite. Indicator level missingness (i.e., due item-level missing data > 25%) is 
accounted for via Full Information Maximum Likelihood (FIML; Enders & Bandalos, 2001) 
used in the Mplus LPA analyses, which allows for item-level (i.e., indicator level) 
missingness under the assumption that data are missing at random (MAR).  
 Class enumeration and retention. A series of LPA models were fit in an effort to 
select a model with a number of classes that sufficiently describe the heterogeneity in the 
indicators (Masyn, 2013; Nylund, 2007). The number of latent classes was systematically 
increased by one until empirical support was not evidenced for additional classes, for 
example due to failures in model convergence or emergence of small or conceptually opaque 
classes (Nylund et al., 2007b). The model judged to most adequately capture the sample’s 
heterogeneity was selected as the best fitting model for each LPA.  In determining the 
appropriate number of latent classes, Masyn (2013) recommends examining (a) evaluations 
of absolute fit, (b) evaluations of relative fit, and (c) evaluations of classification. Evaluations 
of absolute fit, such as standardized residuals of response patterns are not applicable to LPA, 
thus, relative fit indices were relied upon in the current study.  
 Evaluations of relative fit assess model fit by comparing a target model to an 
alternative model with a different number of latent classes and include the information 
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criteria statistics, such as the Bayesian Information Criteria (BIC; Schwartz, 1978), Bayes 
Factor (BF), correct model probability (cmP), Bootstrap Likelihood ratio Test (BLRT; 
McLachlan & Peel, 2000), and Vuong Lo Mendel Rubin LRT (VLMR-LRT; Vuong, 1989). 
When interpreting the BF values between 1 and 3 offer weak evidence, between 3 and 10 
offer moderate evidence, and greater than 10 offer strong evidence for the current model 
(Wasserman, 1997). Larger cmP values indicate a greater likelihood of the model being the 
correct model out of all models tested (Masyn, 2013). The BLRT and the VLMR-LRT tests 
examine the fit of a k-class model with a k-1 class solution, with non-significant p-values 
indicating support for the k-1 class solution. With regard to information criteria statistics, 
superior model fit is indicated by lower values. In a simulation study examining the 
performance of likelihood-based tests and information criterion indices, Nylund, 
Asparouhov, and Muthén (2007), found that the BLRT and BIC indices provide the most 
reliable estimates of model fit. Thus, these fit indices were given the most weight. Accuracy 
of classification of individuals to latent classes within a given model was examined based 
upon estimates of posterior class probability (i.e., the likelihood of each individual’s 
membership in a given class, based upon his or her pattern of responses) and relative entropy 
(Ramaswamy, DeSarbo, Reibstein, & Robinson, 1993). High entropy has been associated 
with values close to .80 (Clark & Muthén, 2009), with values closer to 1 indicating superior 
classification precision (Masyn, 2013). Each of the above criteria was evaluated in selecting 
and interpreting models for each year in the present study.  
 Specification of conditional models with demographic covariates and distal 
outcomes. Following specification of unconditional, cross-sectional LPA models for Grades 
9, 10, and 11, and a final model has been selected for each grade year, covariates of gender 
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and ethnicity (Latinx, non-Latinx) and distal academic and social-emotional outcomes were 
included in the model. When covariates and distal outcomes are examined concurrently, the 
manual BCH method is recommended (Asparouhov & Muthén, 2015). The manual BCH 
method for specification of covariates and distal outcomes controls for the relation between 
the demographic covariates and social-emotional distal outcomes when examining the 
independent relations between the latent class and each of the covariates and distal outcomes. 
The BCH method is preferred and has proven robust when distal outcomes are continuous 
(Bakk & Vermunt, 2014; Muthén & Muthén, 1998-2015). By using weights that reflect the 
measurement error due to imperfect class assignment, the BCH method uses a multiple group 
analysis to avoid shifts in latent classes that can occur when covariates and distal outcomes 
are included in latent class models. Using this method, (a) the latent class indicator is 
regressed onto the demographic covariates, (b) the distal outcomes are regressed onto the 
latent class indicator, and (c) the distal outcomes are regressed onto the covariates. When 
examining the relation between the latent classes and the covariates, the covariates maintain 
their dichotomous coding (i.e., 0, 1). However, when examining the direct relation between 
the distal outcomes and the covariates, the covariates are mean centered to allow for ease of 
interpretation of the conditional means produced for each outcome. That is, means, 
conditioned on (i.e., controlling for) the covariates, are estimated for each outcome for each 
emerging complete mental health class for each of Grades 9, 10, and 11. The estimated 
means are then compared across class to identify any significant differences between classes 
on the distal outcomes measured.  
 
 
 38 
 
Results 
Latent Profile Analyses: Empirical Identification of Dual-Factor Mental Health Classes 
 Average responses on the mental health indicators and predictive validity outcomes 
are presented in Table 1. Cross-sectional LPA models were run for each of the three years of 
data (Grade 9, 10, and 11). A one-class model was tested first and then additional models 
with more latent classes were explored. Given the LPA framework, both the class-invariant, 
diagonal (Model 1) and class-varying, diagonal (Model 2) model structures were tested. 
Table 2 presents the information used to evaluate each model, including fit statistics (i.e., log 
likelihood, BIC, BF, cmP, and p values for the LMRT and BLRT), entropy values, and class 
prevalence proportions. Examining the results for Grade 9, the BIC (2587.56), cmP (.75), and 
BF (3.18) indicate that the four-class class-invariant, diagonal model fit best. Although the 
five-class solution also had support (BIC = 2589.87, BF = 23.80), examination of class 
prevalence information indicated that the additional fifth class explained variance in an 
unreliably small percentage of people (1.0% or 3.32 people). Thus, the four-class solution 
was chosen as the best fitting model. Model 2 structures for Grade 9, 10, and 11 models with 
greater than four, three, or two classes, respectively across years, demonstrated failed log 
likelihood convergence for 20% to 82% of runs, indicating model instability despite the 
produced fit criteria. Thus, best fitting models were selected with Model 1 structure for each 
grade year. Further examination of fit criteria across each grade year also supported a four 
class solution for Grade 10 (BIC = 2227.50, BF = 11.42, cmP = .85) and Grade 11 (BIC = 
2305.36, LMRT p = .01). The observed entropy values of the best-fitting four-class solutions 
approximated high levels of entropy, with values ranging from .78 (Grades 9 and 10) to .82 
(Grade 11), and indicate that for at least 78% to 82% of the time, individuals were correctly 
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classified in latent classes (Clark & Muthén, 2009). Therefore, a four-class model was 
deemed the optimal model for Grades 9, 10, and 11. 
The profile plots of the estimated mean values for each mental health domain are 
presented in Figure 1. Based on the pattern of mean scores across the well-being (i.e., SEHS-
S) and distress (i.e., SDQ) domains, the following labels are offered for the four emerging 
classes across each year: complete mental health (30.5%, Grade 9; 40.8%, Grade 10; 20.5%, 
Grade 11) with the highest means on the well-being domains and the lowest means on the 
distress domains, moderately mentally healthy (43.4%, 32.0%, 44.3%, respectively) with 
high-average means on the well-being indicators and low means on the distress domains, 
symptomatic but content (20.3%, 21.2%, 31.3%, respectively) also with high-average well-
being but with higher mean scores on the distress indicators, and troubled (5.7%, 6.0%, 
3.8%, respectively) with below-average well-being and average to above-average scores on 
the distress indicators. When examining the size of each class across years, the troubled class 
consistently had the smallest percentage of students. Most students exhibited high or high-
average scores on the well-being indicators with low levels of reported distress on the 
distress indicators (i.e., complete mental health or moderately mentally healthy). Overall, a 
larger percentage of students fell into mental health classes characteristic of higher levels of 
distress by Grade 11 (i.e., troubled or symptomatic but content). Youth in mental health 
classes characteristic of higher levels of distress, particularly in Grades 10 and 11, tended to 
report higher levels of internalizing distress as compared to externalizing distress. 
Table 3 presents the average posterior class probability (AvePP; Masyn, 2013) of 
students being classified into each mental health class, given their classification into one 
mental health class. For example, in Grade 9, the probability of individuals in the moderately 
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mentally healthy class being classified into the complete mental health class was .08. The 
values in the shaded cells presented on the diagonal for each grade level illustrate the 
probability that members of a given class would be classified into that class (i.e., 
classification accuracy). The accuracy of classification for each mental health class across 
years was high (> .80).  
Gender and Ethnic Differences in Group Classification with LPA 
 Using the optimal fitting four-class model identified for each year, the manual BCH 
process was implemented to examine the associations gender and ethnicity have with 
students’ dual-factor mental health across the three high school years. Using the manual BCH 
approach, the logit values of each indicator were fixed to the values produced during the 
model enumeration process detailed above, thereby preventing any changes in latent profiles 
due to inclusion of the covariates. Then, the dichotomized gender and ethnicity covariates 
were regressed on the latent class variable. Three covariate comparisons were made for each 
year: (a) the likelihood of being in the moderately mentally healthy class compared to the 
complete mental health class, (b) the likelihood of being in the symptomatic but content class 
compared to the complete mental health class, and (c) the likelihood of being in the troubled 
class compared to the complete mental health class. Table 4 summarizes the logits, standard 
errors (SE), p-values, and odds ratios for each of the covariates included in the model. The 
complete mental health class was used as the normative comparison group. Negative logit 
values indicate that for a given covariate, students were more likely to be categorized in the 
complete mental health reference group rather than the comparison class when p < .05. 
Significant ethnicity effects were evident in Grade 9, such that students identifying as 
Hispanic or Latinx were more likely to be in the moderately mentally healthy (p = .023), 
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symptomatic but content (p = .001), and troubled (p = .018) classes than in the complete 
mental health class. In Grade 10, Hispanic or Latinx students continued to be more likely to 
be in the symptomatic but content (p = .003) and troubled (p = .006) classes than in the 
complete mental health class, but were no longer significantly more likely to be in the 
moderately mentally healthy class. In Grade 11, Hispanic or Latinx students were more likely 
to be in the symptomatic but content class (p = .002) than in the complete mental health 
class, but were no more likely than non-Latinx students to be in the other two mental health 
classes as compared to the complete mental health class.  
There was also a significant association of gender with mental health class. In Grade 
9, female students were more likely to be in the symptomatic but content (p = .001) class than 
in the complete mental health class. However, females were no more likely to be in the 
moderately mentally healthy or troubled classes than in the complete mental health class (p > 
.05). In Grade 10, females remained more likely to be in the symptomatic but content (p = 
.001) class than in the complete mental health class. No gender effects remained in Grade 11; 
males and females were equally likely to be in the four mental health classes in Grade 11.  
Differences in Academic and Social-Emotional Outcomes based on LPA Classification 
 To examine the predictive validity of the classes yielded with LPA, we examined 
whether academic and social-emotional indicators differed across the four mental health 
classes. Prosocial contribution to community, life satisfaction, depression symptoms, anxiety 
symptoms, and self-reported grades, as measured in Grade 12, were treated as distal 
outcomes in these analyses. That is, we examined differences between mental health classes 
in each of Grade 9, 10, and 11 using the five academic and social-emotional outcome 
indicators. Moreover, because both covariates and distal outcomes were examined in the 
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current analyses, the manual BCH method was used so that the relation between the 
covariates and distal outcomes was controlled when examining differences on the distal 
outcomes based on latent class membership. Thus, the results presented reflect the effect of 
latent class membership on each distal outcome at the average level of the gender and 
ethnicity covariates while controlling for the direct relation between the distal outcomes and 
gender and ethnicity.  
Table 5 presents the class specific means and standard errors on each of the academic 
and social-emotional outcomes for the Grade 9, 10, and 11 analyses, after controlling for the 
direct relations between the outcomes and the gender and ethnicity covariates. To test which 
mental health classes differed in their mean outcome scores, a Wald Test was conducted on 
all between-group comparisons. A conservative p-value (.01) was used to adjust for increased 
error due to multiple tests.  Few differences between classes in each of Grades 9, 10, and 11 
were observed with respect to self-reported grades. No significant differences were observed 
for Grade 9, with the Grade 10 and 11 differences reflecting higher grades for students in the 
complete mental health or moderately mentally healthy classes with respect to the 
symptomatic but content class. 
 Class specific differences were observed for the positive mental health outcomes of 
prosocial contribution to community and life satisfaction. Students in the complete mental 
health and moderately mentally healthy classes had significantly greater prosocial 
contribution than the symptomatic but content and troubled classes. The Grade 9 and Grade 
11 complete mental health and moderately mentally healthy classes similarly reported higher 
average levels of life satisfaction in Grade 12 than the symptomatic but content and troubled 
classes. The Grade 10 complete mental health class had significantly greater life satisfaction 
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than all other classes. In Grade 11, adolescents in the symptomatic but content and troubled 
classes significantly differed, with students in the symptomatic but content class who 
reported higher levels of well-being also reporting greater levels of life satisfaction.  
 With regards to symptoms of psychopathology, as measured via average frequency of 
PHQ-9 depression symptoms and GAD-7 anxiety symptoms in Grade 12, students in the 
symptomatic but content and troubled classes tended to report more frequent symptoms of 
depression and anxiety, on average, than did students in the complete mental health and 
moderately mentally healthy classes. Patterns were largely consistent across both depression 
and anxiety outcomes for classes in each of Grades 9, 10, and 11. However, minor variations 
were observed between classes for each grade year. For example, when Grade 12 outcomes 
were examined for Grade 9 classes, contrary to classes in the other grade years, students in 
the Grade 9 symptomatic but content class had significantly higher levels of depression in 
Grade 12, but not anxiety, than students in the troubled class. However, of the Grade 11 
classes, students in the troubled class had significantly higher levels of anxiety in Grade 12, 
but not depression, than did students in the symptomatic but content class. 
 Overall, groups reporting higher levels of well-being with low levels of distress 
tended to exhibit more positive outcomes on both the positive mental health and negative 
mental health indicators. Similarly, groups reporting higher levels of distress tended to 
experience poorer outcomes on the negative indicators of mental health. The complete mental 
health class was generally associated with the most positive outcomes up to three years later 
(i.e., better grades, higher average scores on positive mental health outcomes, lower average 
scores on negative mental health outcomes). However, the complete mental health class did 
not unanimously experience more positive outcomes than the moderately mentally healthy 
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class, who had slightly lower average well-being. Similarly, though not always exhibiting 
significant differences between one another or with the other two classes, the symptomatic 
but content and troubled classes tended to experience poorer outcomes, especially with 
regard to negative mental health outcomes.  
 Discussion 
 The current study set out to examine an empirical approach to mental health 
classification using the dual factor framework. A series of LPAs using well-being and 
distress indicators were examined simultaneously to determine the number of emerging metal 
health groups in each of Grades 9, 10, and 11. Once optimal LPA models were selected for 
each grade year, the relation between gender and ethnicity covariates on mental health class 
membership was examined. The validity and predictive utility of the emerging, empirically 
defined dual-factor mental health classes was also examined as related to academic outcomes 
(i.e., self-reported grades) and positive (i.e., prosocial contribution to community, life 
satisfaction) and negative (i.e., symptoms of depression and anxiety) indicators of social-
emotional well-being and thriving measured in Grade 12.  
 Previous dual-factor research has most often classified students into four groups 
based on logically determined cut points for well-being and distress indicators (e.g., 
Greenspoon & Saklofske, 2001; Suldo & Shaffer, 2008). In the current study, we relied on 
patterns in students’ reports about their own mental health functioning to inform the most 
relevant mental health grouping. In each of Grades 9, 10, and 11 the LPA results supported a 
four-class solution, representative of four mental health groups with varying levels of well-
being and distress: complete mental health (i.e., above average strengths, below average 
distress), moderately mentally healthy (i.e., average strengths, below average distress), 
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troubled (i.e., below average strengths, average to above average distress), and symptomatic 
but content (i.e., average strengths, average to above average distress). The emerging latent 
classes were examined at three time points across the high school years to determine whether 
the construct of dual-factor mental health remained stable over time; that is, its structural 
stability. Over three years of high school, we found structural stability in the latent dual-
factor mental health construct. The four-class solution consisting of a complete mental 
health, moderately mentally healthy, symptomatic but content, and troubled class was 
replicated for each of Grade 9, 10, and 11. Despite minor fluctuations observed in the 
average scores for the well-being and distress indicators for each class, the substantive 
interpretation for each solution is consistent over time. 
 Consistent with previous dual-factor research, each of a complete mental health, 
troubled, and symptomatic but content class emerged in the current study. However, 
inconsistent with previous cut score and empirical classification work (e.g., Rebelez-Ernst, 
2015), a languishing or vulnerable group, indicative of low well-being and low distress, did 
not emerge in the current study. Rather, the fourth emerging mental health group (i.e., 
students who are moderately mentally healthy) reported average to above average well-being 
and below average distress. As can be seen in the profile plots of the emerging latent classes 
in Figure 1, this fourth emerging group reported similar levels of well-being as the 
symptomatic but content class in Grades 9 and 10 (although it was more differentiated from 
the symptomatic but content group in level of well-being in Grade 11), but markedly lower 
levels of distress, particularly as related to internalizing problems. The inability to detect a 
languishing group in the current study may reflect sample specific characteristics such that 
the small sample size impacts the ability of the current analyses to adequately detect a robust 
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group of students following a languishing pattern when well-being and distress indicators are 
examined simultaneously. That is, a very small number of students may fit this profile, but 
their limited size makes them statistically unreliable and difficult to detect within an LPA 
framework. Analyses including a much larger number of youth would have more statistical 
power to detect additional small, but homogenous, groups of students. However, the current 
results may also indicate that a languishing mental health profile is an artifact of the cut point 
approach to classification, wherein predetermined criteria utilized to classify students as 
having high or low well-being may label students whose scores fall near the cut point as 
having low well-being despite the similarity in their scores to students in other mental health 
groups. Replication of the current study’s results with larger, independent samples is 
warranted.  
The patterns observed in levels of strengths (i.e., the well-being indicators) in the 
current study indicate that understanding adolescents’ well-being may be more nuanced than 
what has been described in previous dual-factor work. For example, rather than simply 
indicating lower versus higher well-being via a predetermined cut point, the LPA results 
reveal a gradient of well-being, with three of the four emerging mental health groups 
consistently differing in their average levels of social-emotional strengths. Moreover, 
empirically defining complete mental health groups allows for a group of students with the 
highest levels of well-being and the lowest levels of distress to be distinguished (i.e., 
complete mental health) from those students with high-average levels of well-being and low 
levels of distress (moderately mentally healthy). Within the dichotomous cut- point approach 
to classification, students in the moderately mentally healthy class may have been considered 
to have complete mental health.  
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  Although the same four classes emerged across the exploratory LPA analyses for 
each of Grades 9, 10, and 11, indicating consistency in the construct of dual-factor mental 
health over time, the proportions of adolescent students comprising each mental health class 
exhibited variability. In each grade year, the majority of students were classified into the 
complete mental health and moderately mentally healthy classes. However, in Grades 9 and 
11 moderately mentally healthy students represented over 40% of the sample, whereas the 
complete mental health group was largest (41%) in Grade 10. The troubled class exhibited 
consistency in size whereas the symptomatic but content group increased over time, reaching 
31% by Grade 11 compared to 20% in Grade 9. Similarly, the complete mental health class 
was its smallest (21%) in Grade 11, compared to 31% in Grade 9 and 41% in Grade 10. 
These fluctuations in class prevalence observed over time suggest that movement is 
occurring across classes from year to year. The proportions of students in the complete 
mental health and moderately mentally healthy classes in the current study are similar to rates 
reported by Keyes (2006) who found that, among adolescents aged 15 to 18, most reported 
being moderately mentally healthy (55%) followed by flourishing (40%; i.e., complete 
mental health). However, the percentage of students in emerging complete mental health 
classes in the current study (Grade 9 = 31%, Grade 10 = 41%, Grade 11 = 21%) is 
consistently smaller than percentages reported in previous dual-factor research using a cut 
score approach [e.g., 42% (Venning et al., 2013) to 64% (Lyons et al., 2012)]. This result 
suggests that the number of youth exhibiting complete mental health may be overestimated 
when cut-point criteria are applied to youth’s mental health data rather than when groups are 
formed based on patterns in observed data. 
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 When examining gender and ethnicity in relation to mental health class, we found 
decreasing effects of each covariate over time, with ethnicity having stronger effects than 
gender on class membership. For example, in early high school (Grades 9 and 10, but not 
Grade 11), female students were more likely than male students to be classified into the 
symptomatic but content class compared to the complete mental health class. Given that 
students in the symptomatic but content class reported higher mean levels of internalizing 
distress than externalizing distress, as seen in Figure 1, and that females are more likely to 
experience internalizing problems than males (e.g., Meirkangas et al., 2009), these results are 
not surprising. Similarly, in early high school, students identifying as Latinx or Hispanic 
were found to be less likely to be in the complete mental health class than in the other mental 
health classes. Although the effect of ethnicity diminished in Grade 11, Latinx or Hispanic 
students remained more likely to be in the symptomatic but content class as compared to the 
complete mental health class. The decreasing effects of gender and ethnicity are indicative of 
two patterns. First, the predictive power of gender and ethnicity covariates is strongest in 
Grade 9, at the transition to high school. Research suggesting that girls (e.g., Finn & Rock, 
1997) and Latinx students (e.g., Benner & Graham, 2009) experience more distress in the 
transition to high school may account for the observed differences in girls and Latinx 
students belonging to classes reporting distress in Grade 9. Moreover, a majority of the 
Latinx participants in the current study (80.9%) also experience socioeconomic disadvantage; 
thus, these students may be more likely to experience distress given socioeconomic hardship 
that is conflated with their ethnic identification. Second, the reduced association between 
gender and ethnicity over time provides further evidence that students may be changing 
classes over time. Significant covariate results indicate that the proportions of males/females 
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or Latinx/Non-Latinx students in the two classes being compared differs. In order for these 
comparisons to become nonsignificant, students would need to enter or exit classes such that 
the ratio of males/females or Latinx/Non-Latinx became similar across the two comparison 
classes. Thus, additional longitudinal analyses examining the stability of individuals’ dual-
factor mental health class membership is needed.  
 Our findings also supported class differences in Grade 12 reports of academic 
achievement (grades) and positive (prosocial contribution to community and life satisfaction) 
and negative (depression symptoms and anxiety symptoms) mental health indicators. 
Students in classes indicative of higher average scores on well-being indicators and lower 
average scores on distress indicators tended to have higher scores on positive indicators of 
mental health and lower scores on negative indicators of mental health over time, indicating 
that the four emerging classes are valid representations of dual-factor mental health 
constructs. Consistent with previous research, we found that students in the complete mental 
health class experienced the most favorable academic and social-emotional outcomes across 
grade years, followed by students in the moderately mentally healthy class, with these two 
groups differing significantly from one another in approximately half of the comparisons 
made. Also consistent with previous research, students in the troubled class tended to 
experience the least favorable outcomes, although their self-reported outcomes were not 
always statistically significantly different from youth in the symptomatic but content class or 
from the moderately mentally healthy and complete mental health classes. However, given 
the much smaller size of the troubled class in the current study (i.e., approximately 6% or 20 
people in Grade 9 and 10, and 4% or 12 people in Grade 11), comparisons made between the 
troubled group and the other mental health groups were likely underpowered. Replication of 
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the present findings with larger samples is needed. Overall, more differences between latent 
classes on Grade 12 outcomes were observed in Grade 11, indicating that the predictive 
power of latent mental health classes is strongest within one year prior, as opposed to two or 
three years prior to measurement of the outcomes of interest.  
 Previous dual-factor mental health research has also indicated that, among youth 
experiencing distress, those with higher levels of well-being (i.e., in the symptomatic but 
content group) tend to exhibit more positive outcomes (e.g., Antaramian et al., 2010). In the 
current study, this effect was observed in relation to anxiety symptoms and life satisfaction 
(particularly in Grade 11), such that youth in the symptomatic but content class, exhibited 
more positive outcomes than youth in the troubled class. However, students in the 
symptomatic but content class also, on average, reported lower levels of internalizing distress 
than did youth in the troubled class. Thus, it is unclear if the presence of higher levels of 
well-being or lower levels of internalizing distress led to more positive outcomes for this 
group of students. An advantage of the empirical approach to classification, however, is that 
it allows meaningful differences in average responses on a given indicator to emerge across 
mental health groups; differences that are not acknowledged when groups created by cut 
scores are treated as homogenous.   
Implications for Research and Practice 
 The present study contributes to a growing body of research supporting a 
comprehensive approach to mental health assessment that includes indicators of both well-
being and distress. Using an empirical approach to complete mental health classification 
enabled identification of variability in well-being and distress observed for four emerging 
mental health groups. Although, on the surface, confirming the presence of four empirically 
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defined mental health groups parallels what has been illustrated in previous dual-factor 
research, empirically identifying groups as opposed to using logically determined cut points 
allowed for meaningful variation in levels of well-being and distress indicators to be 
observed across groups. These results indicate that the cut-point approach to forming mental 
health groups may incompletely capture the complexity in students’ dual-factor mental health 
profiles. Thus, the current results extend previous research on dual-factor mental health and 
offer continued support for examining both well-being and distress in universal screening 
efforts that can be used to inform prevention and early intervention within school settings. 
Moreover, the empirical dual-factor classification research (e.g., Kim et al., 2016; Rebelez-
Ernst, 2015), including the current study, highlight limitations in a binary cut-score approach 
to classification.  
A shortcoming of previous dual-factor research, and, in general, logical cut-point 
approaches to classification, is that potentially heterogeneous groups are treated as 
homogenous (i.e., anyone scoring above the 31st percentile on a measure being indicated as 
having high well-being; e.g., Kim et al., 2016, Nylund et al., 2007b). Moreover, when 
predetermined cut points are used, individuals with miniscule differences in scores indicative 
of well-being or distress who vary on either side of a given cut point are classified into 
different mental health groups, despite little practical differences in the two scores (i.e., T = 
59 is classified as low distress whereas T = 61 indicates high distress; Antaramian et al., 
2010; Lyons et al., 2012; Suldo & Shaffer, 2008; Thalji, 2013). Inaccuracy in classification 
arises when the pattern of experiences for individuals scoring on either side of the cut point 
reflects more similarities than differences, despite their classification into different groups. 
Although there is error associated with both LPA and cut point approaches to classification, 
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cut point approaches do not allow for examination of the probability of members of one class 
being classified into (i.e., being similar to) another class.  Using an empirically defined 
approach to classification allows us to examine the accuracy with which students are placed 
into groups via estimates of the likelihood of being classified into a given class based on 
one’s most likely latent class membership. Using empirically identified latent classes in the 
current study, we were able to model the error associated with classification and could 
examine the likelihood of individuals indicated as members in one mental health class being 
classified into another mental health class on an aggregate level (Table 3). As observed in the 
current study, the empirically defined mental health groups exhibited strong accuracy in 
classification. However, future research is needed to compare differences in classification 
that may arise when a cut score versus empirical approach to classification is used. For 
example, investigations can compare the distribution of students assigned to LPA produced 
mental health classes as compared to group assignment based on cut scores as well as any 
differences in the predictive validity of each mental health class with later outcomes. In 
addition, examining the likelihood of membership in each empirically defined mental health 
class on an individual level (rather than at an aggregate level, as done in the current study) 
can be used to further examine accuracy of classification of an LPA versus cut-score 
approach.   
 Overall, the results of the current study call for further examination of cut-score 
approaches to classification used to interpret universal complete mental health screening data 
and to inform intervention. Although practitioners may lack the resources needed to evaluate 
schoolwide or grade-specific screening assessment data using LPA (e.g., classification results 
are not currently easily generated without advanced statistical software and applications; 
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practitioners may need additional training to understand LPA classification and its relation to 
later outcomes and intervention), the results of the current study highlight that a 
dichotomous, cut-score approach to complete mental health classification may obscure 
meaningful variation in students’ complete mental health profiles. Rather, if limited to using 
cut-score approaches due to the ease and efficiency of this approach, practitioners may wish 
to utilize additional cut points, especially with regard to students’ well-being, resulting in 
more than four groups. Concurrently, scholars, practitioners, and other school mental health 
stakeholders are called upon to investigate and develop techniques for translating LPA 
classification parameters into a usable format for organizing dual-factor mental health data 
collected at schools intended to guide intervention. For example, data scoring and software 
programs are needed that provide LPA-informed classification results, including probability 
of an individual’s membership within a given mental health class. 
Limitations & Future Directions 
 Several limitations of this study are important to acknowledge. First, although 
adequate in size for the current analyses, the present sample was restricted in geographic 
diversity, which limits the generalizability of our findings. The sample consisted of students 
attending only one school in central California and was limited in size by attrition between 
Grade 9 and Grade 12, when the outcome measures were administered. Additionally, 
although the percentage of students representing the smallest troubled group was consistent 
with estimates of the proportion of youth who are identified as having severe mental health 
concerns via universal screening (Moore et al., 2015), the sample size of the current study 
resulted in a small number of students comprising the troubled group, thus limiting the power 
to detect differences between this group and the other mental health groups. Additional 
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research is needed with larger samples that are more geographically diverse and that include 
students from additional ethnic and racial backgrounds.  
Second, the measures used as indicators of well-being and distress, and for the 
academic and social-emotional outcomes, relied solely on self-report. Thus, results may be 
influenced by a mono-method bias, wherein a spurious association between variables may be 
observed due to self-report use for both mental health indicators and outcomes (Podsakoff, 
MacKenzie, Lee, & Podsakoff, 2003), and social desirability bias (Huang, Liao, & Chang, 
1998). In addition, although adolescents are increasingly recognized as ideal informants of 
their own internal states (e.g., Smith, 2007), other research suggests that adolescents may be 
unideal informants of their own externalizing behavior (e.g., Smith, Pelham, Gnagy, Molina, 
& Evans, 2000). The representation of externalizing problems in the emerging mental health 
profiles may be limited by adolescents’ self-reported accounts of their externalizing behavior.  
The lower rates of externalizing problems compared to internalizing problems observed in 
the current study may reflect participants’ underestimation of their own externalizing 
behavior or reflect the attrition of students with higher externalizing problems from the study, 
rather than indicate a relative lack of externalizing problems in the present sample. 
Additional research utilizing other forms of measurement, including school-reported grades 
and achievement data (e.g., standardized test scores) and teacher or parent reported levels of 
externalizing problems is needed.  
Finally, each year after universal screening was completed at the partnering high 
school, data was shared with the school regarding students’ level of risk and well-being so as 
to inform schoolwide, small-group, or individual interventions implemented by the school-
staff. However, data were not available regarding whether, of what kind, and with what 
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regularity individuals in the current study may have participated in intervention. Moreover, 
data were collected once per year and represent students’ functioning at the time at which 
data were collected. Variations in class proportions observed over Grades 9, 10, and 11 may 
have been impacted by intervention or other temporary or acute life experiences that 
impacted adolescents’ self-report of their own mental health. Recognizing the plethora of 
factors that may impact adolescents’ mental health, additional research examining individual 
or contextual features impacting current experiences of complete mental health is 
recommended.  
As the goal of the current study was to empirically identify and evaluate dual-factor 
complete mental health classes among adolescents in high school, the longitudinal analyses 
of the current paper are limited in their ability to inform stability of individuals’ dual-factor 
mental health and in asserting use of LPA approaches to classification over cut-point 
approaches. Although the analyses of the present study make an important contribution to 
dual-factor mental health research by validating the structural stability of empirically defined 
mental health classes based upon indicators of both well-being and distress, an important 
next step will be to investigate the stability of individuals’ patterns of dual-factor mental 
health over the high school years. For example, research answering questions related to the 
stability of individuals’ mental health group membership and in what direction changes may 
occur over time is needed to further understand dual-factor mental health. Research has 
emerged examining the longitudinal stability of adolescents dual-factor complete mental 
health using a cut-point approach over one year or less (e.g., Kelly, Hills, Heubner, & 
McQuillin, 2012; McMahan, 2012); however, research examining stability of individuals’ 
complete mental health using empirically defined groups and over more than one year is 
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lacking. In addition, research comparing classification and predictive validity of empirically 
derived versus cut score defined dual-factor mental health groups is important for informing 
applied classification efforts within school settings that impact intervention.  
Understanding mental health as comprised of indicators of well-being and distress is 
important in comprehensive efforts to address risk and promote youth thriving. When used as 
part of universal mental health screening, information gained from assessment of youths’ 
complete mental health can be used to inform intervention at each level of a comprehensive 
service delivery system, including school-wide, small-group, and individualized 
interventions intended to ameliorate psychopathology and support development of social-
emotional strengths and student well-being. The current study, using an empirical approach 
to classification of youths’ complete mental health provides initial information that can be 
used in determining how to classify students into distinct mental health groups for 
intervention and follow-up efforts after screening assessments. Continuing to explore 
alternative approaches to classification of complete mental health, as well as the longitudinal 
stability of  complete mental health are important for informing school-based efforts to 
support students’ positive mental health and well-being.   
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Table 1 
Means and Standard Deviations of Mental Health Indicators and Outcomes 
  
  Grade 9 Grade 10 Grade 11 Grade 12 
  M SD M SD M SD M SD 
SEHS-S 
        Belief in Self 2.87 0.50 3.05 0.44 3.04 0.53 
  Belief in Others 3.14 0.56 3.34 0.50 3.29 0.59 
  Emotional Competence 2.98 0.48 3.22 0.44 3.24 0.49 
  Engaged Living 3.31 0.68 3.39 0.60 3.36 0.68 
  SDQ 
        Internalizing 1.64 0.44 1.51 0.42 1.57 0.48 
  Externalizing 1.72 0.42 1.50 0.45 1.45 0.45 
  Prosocial Contribution to 
Community 
      
4.66 0.99 
Life Satisfaction 
      
4.97 0.85 
Depression Symptoms 
      
1.58 0.59 
Anxiety Symptoms 
      
1.57 0.68 
Self-Reported Grades             6.44 1.53 
Note: SEHS-S = Social Emotional Health Survey – Secondary; SDQ = Strengths and Difficulties 
Questionnaire. 
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Table 2 
Information Used to Evaluate Tested LPA Dual-Factor Mental Health Models  
Model 
Number 
of classes 
Log 
likelihood BIC 
p-value 
of BLRT 
p-value 
of LMRT BF cmP Entropy Class Prevalence 
Grade 9 - 
Model 1 
(n = 332) 
1 -1464.48 2998.61 - - <.001 <.001 - 1.00 
2 -1299.40 2709.10 <.001 <.001 <.001 <.001 0.74 .44, .55 
3 -1231.61 2614.15 <.001 0.01 <.001 <.001 0.85 .05, .35, .60 
4 -1197.99 2587.56 <.001 0.55 3.18 0.75 0.78 .06, .31, .20, .43 
5 -1178.83 2589.87 <.001 0.10 23.80 0.24 0.81 .01, .09, .19, .27, .44 
6 -1161.69 2596.21 <.001 0.31 <.001 0.01 0.81 .01, .08, .12, .12, .28, .39 
Grade 9 - 
Model 2 
(n = 332) 
1 -1464.48 2998.61 - - <.001 <.001 - 1.00 
2 -1264.67 2674.46 <.001 <.001 <.001 <.001 0.82 .33, .67 
3 -1195.92 2612.43 <.001 0.03 0.23 0.10 0.75 .23, .33, .44 
4* -1156.72 2609.50 <.001 0.20 0.98 0.45 0.79 .05, .25, .32, .39 
5* -1118.97 2609.47 <.001 0.26 >100 0.45 0.82 .05, .09, .23, .23, .41 
6* -1095.71 2638.41 0.01 0.62 <.001 <.001 0.81 .05, .07, .11, .18, .27, .32 
Grade 10 - 
Model 1 
(n = 324) 
1 -1283.37 2636.10 - - <.001 <.001 - 1.00 
2 -1101.50 2312.83 <.001 <.001 <.001 <.001 0.75 .49, .51 
3 -1040.96 2232.21 <.001 0.02 0.09 0.08 0.82 .07, .41, .53 
4 -1018.37 2227.50 <.001 0.39 11.42 0.85 0.78 .06, .21, .32, .41 
5 -1000.57 2232.37 <.001 0.38 799.91 0.07 0.76 .07, .09, .17, .32, .35 
6 -987.02 2245.74 0.01 0.54 <.001 <.001 0.78 .02, .07, .09, .16, .32, .34 
Grade 10 - 
Model 2 
(n = 324) 
1 -1283.37 2636.10 - - <.001 <.001 - 1.00 
2 -1058.99 2262.49 <.001 <.001 <.001 <.001 0.80 .42, .58 
3* -990.87 2201.41 <.001 0.05 0.01 0.01 0.79 .15, .35, .51 
4* -948.16 2191.13 <.001 <0.001 >100 0.99 0.80 .09, .13, .38, .40 
5* -919.23 2208.43 <.001 0.11 40.49 <.001 0.84 .10, .12, .13, .29, .36 
6* -885.36 2215.83 <.001 0.03 <.001 <.001 0.84 .05, .09, .12, .13, .24, .37 
  
 
74 
Grade 11 - 
Model 1 
(n = 291) 
1 -1379.66 2827.40 - - <.001 <.001 - 1.00 
2 -1161.17 2430.13 <.001 <.001 <.001 <.001 0.83 .38, .62 
3 -1104.56 2356.62 <.001 0.21 <.001 <.001 0.86 .05, .43, .52 
4 -1059.07 2305.36 <.001 0.01 0.03 <.001 0.82 .04, .21, .31, .44 
5 -1035.57 2298.07 <.001 0.39 0.17 0.14 0.81 .03, .10, .20, .22, .44 
6 -1013.92 2294.49 <.001 0.67 <.001 0.85 0.82 .03, .09, .12, .18, .22, .36 
Grade 11 - 
Model 2 
(n = 291) 
1 -1379.66 2827.40 - - <.001 <.001 -  1.00 
2* -1127.24 2396.32 <.001 <0.001 <.001 <.001 0.80 .44, .56 
3* -1033.93 2283.45 <.001 0.20 <.001 <.001 0.86 .19, .33, .48 
4* -979.96 2249.26 <.001 0.37 - 1.00 0.87 .06, .16, .30, .48 
Note. Bolded values indicate preferred model for a given fit index. Shaded rows indicate model selected for each year. 
*log likelihood starting values did not converge, indicating model instability.
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Table 3 
Average Posterior Class Probability of Most Likely Latent Class Membership by Latent 
Mental Health Class 
 
    Classification Probability 
Grade Most Likely Class Membership 1 2 3 4 
Grade 9 
1. Complete Mental Health 0.94 0.06 0.01 0.00 
2. Moderately Mentally Healthy 0.08 0.86 0.05 0.01 
3. Symptomatic but Content 0.01 0.16 0.83 0.01 
4. Troubled 0.00 0.08 0.07 0.85 
Grade 10 
1. Complete Mental Health 0.94 0.04 0.02 0.00 
2. Moderately Mentally Healthy 0.08 0.85 0.08 0.00 
3. Symptomatic but Content 0.04 0.15 0.81 0.01 
4. Troubled 0.00 0.04 0.09 0.85 
Grade 11 
1. Complete Mental Health 0.86 0.14 0.00 0.00 
2. Moderately Mentally Healthy 0.05 0.90 0.05 0.00 
3. Symptomatic but Content 0.00 0.08 0.91 0.01 
4. Troubled 0.00 0.00 0.02 0.98 
Note. Shaded cells indicate accuracy of classification.  
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Table 4 
Log Odds Coefficients and Odds Ratios for the Four-Class Models with Gender and 
Ethnicity as Predictors Using the Complete Mental Health Class as the Comparison Group 
 
Grade 
Mental Health 
Class Effect Logit SE t 
Odds 
Ratio p-value 
Grade 9 
Moderately Mentally Healthy 
    
 
Female -0.43 0.33 -1.28 0.65 0.201 
 
Latinx 0.76 0.34 2.28 2.14 0.023 
Symptomatic but Content 
    
 
Female 1.41 0.43 3.26 4.10 0.001 
 
Latinx 1.25 0.39 3.20 3.49 0.001 
Troubled 
      
 
Female -0.02 0.61 -0.03 0.98 0.973 
  Latinx 1.60 0.68 2.36 4.95 0.018 
Grade 10 
Moderately Mentally Healthy 
    
 
Female -0.43 0.35 -1.21 0.65 0.225 
 
Latinx 0.59 0.34 1.75 1.80 0.080 
Symptomatic but Content 
    
 
Female 1.65 0.48 3.46 5.21 0.001 
 
Latinx 1.24 0.42 2.97 3.46 0.003 
Troubled 
      
 
Female 0.79 0.55 1.44 2.20 0.151 
  Latinx 1.72 0.62 2.77 5.58 0.006 
Grade 11 
Moderately Mentally Healthy 
    
 
Female 1.81 0.40 0.45 6.11 0.652 
 
Latinx 0.67 0.42 1.60 1.95 0.110 
Symptomatic but Content 
    
 
Female 0.38 0.39 0.97 1.46 0.332 
 
Latinx 1.27 0.41 3.11 3.56 0.002 
Troubled 
      
 
Female 0.75 0.77 0.97 2.12 0.334 
  Latinx 1.50 0.80 1.87 4.48 0.062 
Note. Bolded values indicate p < .05.
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Table 5 
Means and Standard Errors of Academic and Social-Emotional Distal Outcomes in Grade 12 Across Mental Health Classes 
  Grade 12 Outcomes (Response Scale) 
Grade Mental Health Class 
Self-
Reported 
Grades 
(1-8) 
Contribution 
to 
Community 
(1-6) 
Life 
Satisfaction 
(1-6) 
Depression 
Symptoms 
(1-4) 
Anxiety 
Symptoms 
(1-4) 
Grade 9      
(n = 332) 
Complete Mental Health (30.5%) 6.47 (.16)a 5.04 (.11)a 5.18 (.10)a 1.58 (.07)a 1.54 (.08)a 
Moderately Mentally Healthy (43.4%) 6.63 (.12)a 4.61 (.09)a 5.07 (.07)a 1.48 (.05)a 1.42 (.06)a 
Symptomatic but Content (20.3%) 6.03 (.20)a 4.37 (.13)b 4.58 (.14)b 1.91 (.10)b 2.02 (.13)b 
Troubled (5.7%) 6.45 (.44)a 4.15 (.20)b 4.57 (.30)ab 1.37 (.14)a 1.52 (.17)ab 
Grade 10      
(n = 324) 
Complete Mental Health (40.8%) 6.72 (.12)a 4.96 (.09)a 5.35 (.07)a 1.39 (.05)a 1.32 (.05)a 
Moderately Mentally Healthy (32.0%) 6.44 (.16)ab 4.56 (.11)b 4.83 (.10)b 1.45 (.07)ac 1.55 (.08)ab 
Symptomatic but Content (21.2%) 6.03 (.22)b 4.39 (.15)c 4.63 (.14)b 2.12 (.11)b 2.01 (.13)b 
Troubled (6.0%) 6.00 (.44)ab 4.16 (.19)bc 4.50 (.21)b 1.84 (.15)bc 2.03 (.20)b 
Grade 11      
(n = 291) 
Complete Mental Health (20.5%) 6.79 (.21)a 5.32 (.13)a 5.47 (.12)a 1.29 (.07)a 1.34 (.10)a 
Moderately Mentally Healthy (44.3%) 6.60 (.12)a 4.88 (.08)b 5.20 (.06)a 1.44 (.05)a 1.43 (.06)a 
Symptomatic but Content (31.3%) 6.29 (.14)ab 4.12 (.10)c 4.52 (.09)b 1.82 (.07)b 1.82 (.07)b 
Troubled (3.8%) 5.10 (.51)b 3.64 (.29)c 3.57 (.33)c 2.36 (.20)b 2.51 (.24)c 
Note: Means that do not share subscripts differ at p < .01.  
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Grade 9 (n = 332) 
 
 
Grade 10 (n = 324) 
 
 
Grade 11 (n = 291) 
 
Figure 1. Dual-factor mental health profile plots for the four-class models for Grade 9 through Grade 11. Class 
size information is presented in the legend. (Note. BIS = belief in self, BIO = belief in others, EC = emotional 
competence, EL = engaged living, INT = internalizing, EXT = externalizing. CMH = complete mental health 
class, MMH = moderately mentally healthy class, SBC = symptomatic but content class, TRB = troubled class.) 
The mean-value range for BIS, BIO, and EC was 1 to 4; for EL was 1 to 4.67; and for INT and EXT was 1 to 3. 
1
2
3
4
5
BIS BIO EC EL INT EXT
Es
tim
at
ed
 M
ea
ns
 
CMH (30.5%) MMH (43.4%)  SBC (20.3%) TRB (5.7%)
1
2
3
4
5
BIS BIO EC EL INT EXT
Es
tim
at
ed
 M
ea
ns
 
CMH (40.8%) MMH (32.0%) SBC (21.2%) TRB (6.0%)
1
2
3
4
5
BIS BIO EC EL INT EXT
Es
tim
at
ed
 M
ea
ns
 
CMH (20.5%) MMH (44.3%) SBC (31.3%) TRB (3.8%)
 79 
 
 
 
 
 
 
Study 2:  
A Latent Transition Analysis of the Longitudinal Stability of Dual-Factor Mental 
Health in Adolescence 
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Abstract 
Dual-factor models of mental health focusing on well-being and psychopathology are 
increasingly supported. Although the cross-sectional literature regarding dual-factor mental 
health and the relation of mental health group membership to later youth outcomes is 
growing, research examining longitudinal trends in dual-factor mental health is needed. The 
current study used latent profile analysis (LPA) to empirically identify dual-factor mental 
health profiles at each of Grades 9 through 12 and latent transition analysis (LTA) to 
examine stability of profiles over the four academic years. A sample of 875 adolescents from 
two cohorts (Cohort A = Grades 9 to 11, Cohort B = Grades 10 to 12) reported on their 
social-emotional strengths and psychological distress. Cross-sectional LPAs for each grade 
year resulted in four mental health profiles: complete mental health, moderately mentally 
healthy, symptomatic but content, and troubled. An LTA model assuming full measurement 
invariance, nonstationary transitions, and controlling for cohort indicated that the complete 
mental health profile exhibited the most stability, followed by moderately mentally healthy 
and symptomatic but content profiles. The troubled profile exhibited the least stability. Less 
than 24% of participants remained in the same mental health class across in all years; 
however, the most stable patterns were youth who remained in the complete mental health 
(10%) and moderately mentally healthy (9%) profiles. Findings support regular monitoring of 
students’ dual-factor mental health to accurately inform mental health promotion, prevention, 
and intervention efforts.  
Keywords: dual-factor mental health, stability, adolescent, latent profile analysis (LPA), 
latent transition analysis (LTA) 
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A Latent Transition Analysis of the Longitudinal Stability of Dual-Factor Mental 
Health in Adolescence 
Dual-factor models describe mental health as being influenced by the interaction 
between well-being and psychopathology (Greenspoon & Saklofske, 2001; Keyes, 2002; 
Suldo & Shaffer, 2008). Research supporting dual-factor mental health is growing and 
substantiates the need to consider indicators of well-being and psychopathology in school-
based mental health assessment, prevention, and intervention efforts. Whereas research 
examining the stability of psychopathology (e.g., Overbeek, Vollebergh, Meeus, Engels, & 
Luijpers, 2001) and well-being (e.g., Huebner, Funk, & Gilman, 2000) independently is well 
established, research examining the longitudinal stability of dual-factor mental health is 
limited. Currently, only three identified studies have examined the longitudinal stability of 
dual-factor mental health (Compton, 2016; Kelly, Hills, Heubner, & McQuillin, 2012; 
McMahan, 2012). However, stability among these samples was examined over only five-
month, seven-month, and one-year periods. Thus, it remains unknown to what degree 
adolescents’ dual-factor mental health status remains stable or changes beyond one year. The 
present study aims to address these gaps in the current understanding of dual-factor mental 
health by providing the first examination of the stability of adolescents’ dual-factor mental 
health across the high school years. Results of this study will contribute to the growing 
understanding of dual-factor mental health, and can inform efforts in identifying and 
supporting youths’ mental health needs in schools.  
Defining Mental Health  
Traditional approaches to mental health assessment have aligned with a medical 
model, defining mental health as the absence of psychopathology (Greenspoon & Saklofske, 
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2001; Keyes, 2002). This approach places mental health and mental illness at opposite ends 
of a single continuum, and lends itself to the assumption that mental health arises from the 
absence of mental illness. With the rise of positive psychology, definitions of mental health 
began to include an explicit focus on the presence of positive health indicators, such as well-
being (Seligman, 2002) or social-emotional assets/strengths (Scales, 1999), with mental 
health implying not only the absence of illness, but also wellness promotion. Contemporary 
mental health researchers increasingly recommend conceptualizing mental health more 
broadly, such that mental health is understood (a) as being distinct from mental illness, and 
(b) to include an explicit focus on indicators of well-being (e.g., Seligman & 
Csikszentmihalyi, 2000). Expanded views of mental health consider that the absence of 
disease may represent a necessary, but not sufficient, condition for mental health (Jahoda, 
1958). 
Contemporary, dual-factor (e.g., Greenspoon & Saklofske, 2001) or two-continua 
(e.g., Westerhof & Keyes, 2010) models of mental health propose that positive (i.e., 
strengths, subjective well-being) and negative (i.e., distress, psychopathology) indicators of 
mental health lie on separate, yet related continua, and that each be taken into consideration 
when attending to youths’ mental health (Suldo & Shaffer, 2008). Using this framework, at 
least four discrete mental health groups have been reported across elementary (Compton, 
2016; Greenspoon & Saklofske, 2001), middle (Antaramian, Huebner, Hills, & Valois, 2010; 
Suldo & Shaffer, 2008), and high school students (McMahan, 2012; Suldo, Thalji-Raitano, 
Kiefer, & Ferron, 2016), as well as across transition age adults (Eklund, Dowdy, Jones, & 
Furlong, 2011; Renshaw & Cohen, 2014). These groups have been defined as: (a) troubled 
(i.e., high levels of psychopathology and low levels of well-being), (b) complete mental 
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health (i.e., low levels of psychopathology and high levels of well-being), (c) symptomatic 
but content (i.e., high levels of psychopathology and high levels of well-being), and (d) 
vulnerable or languishing (i.e., low levels of psychopathology and low levels of well-being). 
Whereas complete mental health and troubled groups are identified using the traditional 
problem-based definition of mental health, symptomatic but content and vulnerable groups 
highlight the need to attend to both well-being and psychopathology in mental health 
assessment and intervention.  
Advantages of a Dual-Factor Approach 
Research has supported the benefit of dual-factor over problem-focused approaches to 
mental health classification, assessment, and intervention. When well-being and distress are 
examined concurrently, discrepancies among the defined mental health groups are observed 
across important youth outcomes. For example, middle school students with complete mental 
health were found to have superior reading achievement, academic self-perceptions, 
motivation, attendance, engagement, and social relationships and functioning (e.g., peer and 
teacher support) compared to youth in the other three mental health groups (e.g., Antaramian 
et al., 2010; Suldo & Shaffer, 2008). Similarly, high-school students with complete mental 
health experienced better academic attitudes, perceptions of physical health, social support, 
satisfaction with romantic relationships, and identity development (Suldo et al., 2016). 
Meaningful variation along both the well-being and psychopathology dimensions has been 
related to differences in academic and social-emotional outcomes such that an additive effect 
of well-being on youths’ outcomes has also been supported. For example, in comparison to 
vulnerable students, youth with complete mental health exhibited superior outcomes, 
indicating that merely the absence of psychopathology is insufficient for optimal functioning 
 84 
 
(Antaramian et al., 2010; Suldo & Shaffer, 2008; Suldo et al., 2016). In addition, with respect 
to youth experiencing psychopathology, those with higher levels of well-being (i.e., 
symptomatic but content) tended to have more positive outcomes (e.g., social relationships, 
academic self-perceptions, perceived physical health, social support, identity development) 
when compared to youth with similar levels of psychopathology, but low levels of well-being 
(i.e., troubled; Suldo & Shaffer, 2008; Suldo et al., 2016).  
Overall, a variety of positive outcomes are associated with complete mental health, 
with low levels of psychopathology proving insufficient for optimal development. 
Conversely, youth exhibiting low levels of well-being and high levels of psychopathology 
tended to experience the poorest outcomes across studies (Antaramian et al., 2010; 
Greenspoon & Saklofske, 2001; Renshaw & Cohen, 2014; Suldo & Shaffer, 2008; Suldo, 
Thalji, & Ferron, 2011). Thus, when youth’s mental health is examined within a dual-factor 
framework, it is possible to comprehensively understand youth’s mental health functioning. 
Then, interventions appropriate for meeting needs related to both well-being and 
psychopathology can be identified or designed, such that youths’ complete mental health is 
promoted (Suldo & Shaffer, 2008).  
Longitudinal Stability of Dual-Factor Mental Health 
 Despite the growing evidence in support of dual-factor approaches, current research is 
limited by its cross-sectional nature. The longitudinal stability of psychopathology and well-
being independently is well established. Although some variation is evident in stability 
estimates across various indicators of psychopathology (e.g., r = .48 for attention problems, 
.57 for aggressive behavior; Verhulst & van Wattum, 1993) and well-being (β = .20 for 
emotional well-being, .94 for cognitive competence; Obradović, van Dulmen, Yates, Carlson, 
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& Egeland, 2006), research generally supports moderate levels of stability over periods of 
one year or more (e.g., r = .53 to .60 for internalizing problems, externalizing problems, and 
well-being indicators; Deković, Buist, & Reitz, 2004; Ferdinand, Verhulst, & Wiznitzer, 
1995; Huebner, 2004; Huebner et al., 2000; Obradović et al., 2006). However, research 
examining the stability of dual-factor mental health is limited, despite its importance for 
informing recommendations for frequency of assessment and school-based prevention and 
intervention efforts. Therefore, the goal of the present study was to examine the longitudinal 
stability of dual-factor mental health classifications across the high school years. 
Only three known studies have investigated the longitudinal stability of dual-factor 
mental health, with this research being conducted with elementary (Compton, 2016), middle 
(Kelly, Hills, Huebner, & McQuillin, 2012), and high school students (McMahan, 2012). 
Table 1 summarizes the group-based stability and transition patterns observed in these 
studies. Kelly and colleagues (2012) first examined the stability of dual-factor mental health 
group membership among adolescents in Grades 7 and 8 and over a five-month period. Using 
norm-referenced cut-point criteria, participants were classified into four groups based on the 
intersection of high or low subjective well-being and psychopathology. The four groups 
formed at Time 1 and Time 2 were: (a) complete mental health (64% at Time 1, 68% at Time 
2), (b) vulnerable (8%, 9%), (c) symptomatic but content (20%, 16%), and (d) troubled (8%, 
7%). Overall, 69% of the middle school students remained in the same mental health group at 
both Time 1 and Time 2. Across the four groups, the complete mental health group exhibited 
the greatest stability, with 85% of those in the complete mental health group at Time 1 
remaining in that group five months later. Moderate levels of stability were observed 
between the symptomatic but content (42%) and troubled groups (47%), and the vulnerable 
 86 
 
group exhibited the lowest level of stability (29%). An examination of instability patterns 
revealed that, among the least stable vulnerable group, youth who changed groups were most 
likely to move to the complete mental health group (46%) by Time 2. Similarly, of the 
symptomatic but content group, the majority (43%) who shifted mental health groups were 
classified in the complete mental health group at Time 2. Across mental health groups at 
Time 1, few adolescents showed declines in mental health status at Time 2 (i.e., 1% to 12% 
moved to the troubled group). Among students reporting psychopathology (i.e., troubled or 
symptomatic but content), students who also reported high well-being were more likely to 
move to show improvement in functioning and to move to the complete mental health class 
(Kelly et al., 2012).  
 McMahan (2012) further investigated the one-year stability of dual-factor mental 
health among high school students. Drawing upon the classification approach used by Suldo 
and Shaffer (2008), McMahan (2012) used a combination of norm-driven and sample driven 
cut-point criteria to classify youth. The four mental health groups defined at both Time 1 and 
Time 2, one year later, were: complete mental health (63%, 64%, respectively), vulnerable 
(11%, 12%), symptomatic but content (11%, 12%), and troubled (14%, 11%). Consistent 
with Kelly et al.’s (2012) findings, McMahan (2012) identified adolescents in the complete 
mental health group to exhibit the greatest stability over time (80%), followed by the 
troubled group (36%), and the vulnerable group (27%). Contrary to Kelly et al.’s (2012) 
research, McMahan (2012) found that youth in the symptomatic but content group exhibited 
the lowest levels of stability, with only 17% of students classified in this group at Time 1 
remaining in the same group at Time 2. Overall, most adolescents (61%) remained in the 
same mental health group one year later, with 16% of adolescents exhibiting change only in 
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levels of psychopathology and 14% exhibiting changes only in their levels of well-being. 
Only 9% of adolescents exhibited changes in their levels of both psychopathology and 
subjective well-being. 
 Most recently, Compton (2016) examined the stability of dual-factor metal health 
among early elementary aged students in kindergarten through second grade via information 
provided by teacher report. Compton (2016) used both a dichotomous, group-based 
classification scheme, as in the Kelly et al. (2012) and McMahan (2012) studies that used 
student self-report information, and longitudinal group-based trajectory modeling. Of the 
four groups defined at Time 1 and Time 2, 71% remained in the same mental health group 
seven months later. Of those individuals who changed groups, 13% exhibited changes in 
psychopathology only, 11% exhibited changes in their well-being only, and 5% showed 
changes in both their levels of psychopathology and well-being (Compton, 2016). The 
complete mental health group exhibited the greatest stability over the seven-month period, 
with 86% remaining in this group from Time 1 to Time 2, followed by the troubled group 
(61%). The symptomatic but content group exhibited moderate stability, with 44% of 
students remaining in this group at Time 2, with most of those who changed groups showing 
a decrease in psychopathology and moving to the complete mental health group. Contrary to 
McMahan’s (2012) but consistent with Kelly’s et al. (2012) findings, the vulnerable group 
exhibited the least stability, with only 24% of students remaining in this group at Time 2. 
Most of those who were no longer in the vulnerable group at Time 2 (51%) exhibited an 
increase in well-being and moved to the complete mental health group.  
Recognizing limitations with group-based stability estimates formed via rationally 
determined cut points that do not acknowledge the continuous nature of obtained mental 
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health data, Compton (2016) also used longitudinal trajectory modeling to examine the 
patterns in the stability of dual-factor mental health over four time points within 18 months. 
In this analysis, Compton (2016) maintained the continuous nature of the interaction between 
youths’ well-being and psychopathology. Creating one score reflective of standardized well-
being and psychopathology, five trajectory groups were evident: persistently troubled (stable 
low mental health scores over time; 7%), improving (low mental health scores that increased 
over time; 11%), declining (moderately low mental health scores that decreased over time; 
9%), persistently moderate (stable moderate mental health scores over time; 39%), and 
persistently flourishing (stable high mental health scores over time; 34%). Thus, most early-
elementary-aged individuals were found to experience flourishing or moderate mental health 
over a period of 18 months, with fewer youth represented in a declining or increasing mental 
health trajectory.  
 Overall, the results of previous longitudinal research suggest that dual-factor mental 
health groups exhibit moderate stability, with the majority (61% - 71%) of youth remaining 
in the same mental health group after at most one year. Youth who exhibited patterns of 
complete mental health were most likely to remain mentally healthy across examinations. 
However, patterns of instability were evident among all groups, with either the vulnerable 
(Compton, 2016; Kelly et al., 2012) or symptomatic but content (McMahan, 2012) groups 
exhibiting the lowest levels of stability. In each longitudinal study of dual-factor mental 
health, youth were more likely to progress toward complete mental health than to regress 
toward troubled mental health over time. Although the existing longitudinal research offers 
an expanded understanding of dual-factor mental health, this literature is limited by the short-
term longitudinal nature of each study (e.g., examining only five-month, seven-month, or 
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one-year stability) and the classification approaches (e.g., logically derived based on cut 
scores) used to create groups.  
The Present Study 
The current study investigated the longitudinal stability of dual-factor mental health 
among a high school aged adolescent sample. Data collected once per year, over three years, 
among two cohorts of students were used to examine the stability of dual-factor mental 
health groups from Grades 9 to 12. In each of the three previous studies that examined the 
stability of dual-factor mental health, youth were classified into mental health groups using 
dichotomous classification criteria determined via sample-specific or norm-referenced cut 
points at two time points. The proportion of youth remaining in the same group at Time 2, 
given their Time 1 classification, was reported. However, the cut-point approach to 
classification has limitations. The resulting four groups reflected the binary (i.e., high versus 
low) cut score method used, with proportions of youth classified into each group depending 
on the cut-point criteria that were applied. However, criteria are often unclear regarding 
where to designate cut points and the use of cut points imposes differences between groups 
that may not be meaningful or may result in errors in group classification (e.g., Nylund, 
2007). That is, variation within groups and similarities across groups are minimized. Hence, 
an alternative approach to dual-factor classification, latent profile analysis (LPA) has been 
recommended (Kim, Dowdy, Furlong, & You, 2016; Nylund, 2007; Nylund, Bellmore, 
Nishina, & Graham, 2007) and was utilized to empirically identify mental health groups at 
each time point in the current study. After empirically identifying the emerging mental health 
groups in each grade year, latent transition analysis (LTA) was used to examine stability and 
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patterns in transitions among mental health classes across the high school years. Specifically, 
the current study examined the following research questions:   
1. How stable is adolescents’ dual-factor mental health from Grade 9 through Grade 
12?  
2. Are there lasting effects of adolescents’ early mental health status? 
3. Which mental health profiles exhibit greater stability over time?  
4. Are patterns in stability among mental health profiles the same across transition 
points? 
Method 
Participants 
 Participants included students attending one high school in central California during 
the 2013-2015 academic years. Student data were collected as part of an ongoing partnership 
between the researchers and the high school to investigate universal screening practices. 
Each year, all students were invited to participate in the universal mental health screening. 
An accelerated longitudinal design was used for the current study. Thus, participants 
included two cohorts of students: Cohort A consisting of students enrolled in ninth grade in 
2013-2014, and Cohort B consisting of students enrolled in tenth grade in 2013-2014. A total 
of 497 students in Grade 9 (91% of those enrolled) and 466 students in Grade 10 (94% of 
those enrolled) participated in the universal screening in 2013-2014. Given the longitudinal 
nature of this study, individuals with at least two years of data across the three possible years 
when the survey was conducted were selected for inclusion. That is, individuals selected 
from Cohort A included students enrolled in ninth grade in 2013-2014 who also completed 
the survey in tenth grade in 2014-2015 and/or eleventh grade in 2015-2016 (n = 467; 94.0%) 
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and individuals selected from Cohort B included students enrolled in tenth grade in 2013-
2014 who also completed the survey in eleventh grade in 2014-2015 and/or twelfth grade in 
2015-2016 (n = 408, 87.6%). The final, combined sample included 875 students across 
Grades 9 (n = 475), 10 (n = 861), 11 (n = 758), and 12 (n = 306). Participants were 50.4% 
female, 53.5% Latinx or Hispanic, 37.5% non-Hispanic White, 5.9% Asian or Pacific 
Islander, 1.6% Black or African American, and 1.0% American Indian or Alaska Native. In 
addition, 10.3% were eligible to receive special education and related services and 49.7% of 
students were eligible to receive free or reduced price lunch.  
Procedure 
 All students in Grades 9 through 12 were invited to participate in a universal 
screening survey each year for three consecutive years. Following approval by the 
university’s Institutional Review Board, district approval, passive parental consent, and 
student assent, school personnel administered the student surveys to participating students in 
a group format during one period of their regular school day. To ensure fidelity of survey 
administration across classrooms each year, administration scripts were provided to all 
classroom teachers. Data were collected within the first month of the fall semester of each of 
the 2013-2014 (Year 1), 2014-2015 (Year 2), and 2015-2016 (Year 3) academic years. Year 
1 and 3 survey administration was completed electronically using an online survey system 
(i.e., SurveyMonkey and Qualtrics) whereas Year 2 administration was completed via paper-
and-pencil at the request of the school administration. Previous research suggests that paper-
and-pencil and online surveys completed within school settings yield generally equivalent 
results (e.g., Eaton et al., 2010; Hohwü et al., 2013). Students who were absent on their 
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classroom’s initial screening day were provided with up to five additional opportunities to 
complete the survey within two weeks of initial data collection each year.  
Measures 
 Well-being indicators. The SEHS-S is designed to measure positive psychological 
dispositions among students in middle and high school (Furlong, You, Renshaw, Smith, & 
O’Malley, 2014b; You et al., 2014). Three items measure each of 12 positive psychological 
traits (e.g., self-efficacy, peer support, empathy, and gratitude) that contribute to four second-
order positive mental health domains that were used as indicators of well-being in this study. 
The four domains include: belief-in-self (self-efficacy, self-awareness, persistence), belief-in-
others (school support, peer support, family coherence), emotional competence (emotional 
regulation, empathy, self-control), and engaged living (optimism, gratitude, zest; Furlong et 
al., 2014b; You et al., 2014). A five-point response scale is used on the gratitude and zest 
subscales (1 = not at all, 2 = very little, 3 = somewhat, 4 = quite a lot, 5 = extremely) whereas 
a four-point response scale is used for the other 10 subscales (1 = not at all true of me, 2 = a 
little true of me, 3 = pretty much true of me, 4 = very much true of me). Mean scores for the 
nine items contributing to the four second-order mental health domains (belief-in-self, belief-
in-others, emotional competence, and engaged living) were used as indicators of well-being. 
In the Year 3 survey, one item (“I understand why I do what I do”) on the self-awareness 
subscale of the belief-in-self domain was missing for all students. Given moderate significant 
correlations between items on the self-awareness subscale and the belief-in-self domain at 
each time point (r = .22 to .50), the mean belief-in-self score was computed without this item 
for Year 3 (Grade 11 for Cohort 1, Grade 12 for Cohort 2). In the current study, internal 
consistency reliability estimates ranged from .80 (Grade 9) to .82 (Grade 12) for belief-in-
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self, .80 (Grade 9) to .86 (Grade 12) for belief-in-others, .79 (Grade 9) to .85 (Grade 12) for 
emotional competence, and .87 (Grade 9) to .89 (Grade 11) for engaged living.  
 Distress indicators. The SDQ is a self-report measure designed to assess behavioral 
and emotional attributes in youth aged 4 to 17 years (Goodman, 1997, 1999). With the goal 
of efficiency in screening, select items from the SDQ were used as indicators of externalizing 
and internalizing distress. A three-factor structure including emotional distress/withdrawal, 
behavioral reactivity/conduct problems, and prosocial behaviors/peer competence (Dickey & 
Blumberg, 2004; Ruchkin et al., 2008) has been found to have superior reliability estimates 
with youth in the United States than the original five-factor model, consisting of emotional 
symptoms, conduct problems, hyperactivity/inattention, peer relationship problems, and 
prosocial behavior (Goodman 1997, 1999). The five highest loading items supported in the 
Ruchkin et al. (2008) three-factor model were used for each of the emotional 
distress/withdrawal (items 3, 6, 8, 13, and 16; λ = .47 to .60) and the behavioral 
reactivity/conduct problems factors (items 2, 5, 10, 15, and 22; λ = .56 to .62). The emotional 
distress/withdrawal items were used to measure internalizing distress whereas the behavioral 
reactivity/conduct problem items were used as a measure of externalizing distress. Factor 
analyses conducted on the administered SDQ items supported a two-factor model comprised 
of nine items: five measuring internalizing problems and four measuring externalizing 
problems (item 5 was removed; Moore, Dowdy, Nylund-Gibson, & Furlong, 2017). Mean 
scores for the internalizing (i.e., emotional distress) and externalizing (i.e., behavioral 
reactivity/conduct problems) distress items were computed for use in the current study. 
Cronbach’s alpha indicated adequate internal consistency reliability estimates for each of the 
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internalizing (.71 in Grade 9 to .78 in Grade 12) and externalizing (.61 in Grade 9 to .72 in 
Grade 12) composites.   
Data Analytic Strategy  
 Recognizing the limitations in current classification methods that use a cut score 
approach, the current study examined dual-factor mental health across Grades 9, 10, 11, and 
12 using an empirical, person-centered classification scheme, LPA. A longitudinal extension 
of LPA, LTA (Chung, Park & Lanza, 2005; Graham, Collins, Wugalter, Chung, & Hansen, 
1991) was subsequently performed to examine the stability of dual-factor mental health 
across the high school years. LTA is a type of structural equation model that enables the 
examination and description of change in latent categorical variables (e.g., mental health 
group) over time. As such, both measurement (i.e., LPA models at each time point) and 
structural (i.e., an autoregressive relation between latent class variables at each time point) 
model components are specified. The primary parameters of interest in LTA are transition 
probabilities. Transition probabilities are a type of conditional probability that indicate the 
likelihood of an individual being in class k at time point t given that the individual was in 
latent class x at time point t-1 (Nylund, 2007). For example, transition probabilities provide 
information regarding the likelihood of an individual who is a member of Class 1 at Time 1 
shifting to Class 2 at Time 2, the likelihood of individuals remaining in Class 1 at Time 2, 
and so on. Transition probabilities were examined to assess the degree of stability of dual-
factor mental health over time.  
The model building process for LTA includes examination of the cross-sectional 
measurement models followed by various structural specifications of the longitudinal 
regression model (e.g., stationary transitions, second-order effects, specification of 
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covariates; Nylund, 2007). LTA models include multiple latent class variables from multiple 
time points; in the current study, four latent class variables were obtained from measurement 
models for the four grade years (i.e., Grades 9, 10, 11, 12). Given the accelerated longitudinal 
design of the current study, data were missing for all participants in Cohort A in Grade 12 
and for Cohort B in Grade 9. However, all analyses were conducted using Full Information 
Maximum Likelihood (FIML; Enders & Bandalos, 2001) estimation using the expectation-
maximization (EM) algorithm (Dempster, Laird, & Rubin, 1977), which accounts for 
indicator-level and longitudinal-level missingness. A cohort covariate was included in the 
LTA analyses to account for data that were missing by design (Little, 2011). Using FIML 
and the EM algorithm, latent class membership was estimated for members of Cohort A in 
Grade 12 and Cohort B in Grade 9.  
When specifying the LTA models, the latent class variable (c) for each cross-
sectional measurement model is regressed onto the latent class variable from the previous 
time point (e.g., Grade 10 latent class “c10” is regressed onto Grade 9 latent class “c9”). In 
doing so, the latent classes for each measurement time point become conditioned, given their 
direct relation to latent variables at other time points. As has been seen in cross-sectional 
mixture models, when structural features are jointly estimated, the addition of structural 
features can qualitatively change the patterns observed in emerging latent classes at each 
time point in unintended ways and obscure their interpretation (Asparouhov & Muthén, 
2013; Vermunt, 2010). Therefore, a three-step method was used to specify the unconditional 
LTA and in the structural model building process in the current study to prevent changes in 
emerging dual-factor mental health classes at each grade year (Asparouhov & Muthén, 2013; 
Nylund-Gibson, Grimm, Quirk, & Furlong, 2014). Using the three-step method throughout 
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the LTA model building process allowed for class-sizes and proportions to remain unchanged 
for each part of the measurement model when the structural parameters were included (i.e., 
the measurement parameters were fixed). Therefore, the steps used to build the LTA model 
in the current investigation differ from other LTA investigations that did not use the three-
step approach (e.g., Nylund, 2007). The steps used included (a) explore measurement model 
for each time point, (b) explore measurement invariance, (c) explore structural LTA model 
specifications, and (d) specify the final LTA model. A description of the model building 
process is embedded with the results presented below. All models were estimated using 
Mplus version 7.4 (Muthén & Muthén, 1998-2015).  
 Determining model fit. A combination of indicators, including statistical indicators 
and substantive theory, were used in determining fit of the LPA and LTA models (Masyn, 
2013; Muthén, 2003). Statistical indicators include evaluations of relative fit which assess fit 
of the current model by comparing it to an alternative model that differs in the number of 
latent classes by 1. Examples include Bayesian Information Criteria (BIC; Schwartz, 1978), 
adjusted BIC (ABIC), Bayes Factor (BF), correct model probability (cmP), Bootstrap 
Likelihood ratio Test (BLRT; McLachlan & Peel, 2000), and Vuong Lo Mendel Rubin LRT 
(VLMR-LRT; Vuong, 1989). Lower BIC values indicate superior fit, nonsignificant BLRT 
and VLMR-LRT values offer support for the k-1 class solution, larger cmP values indicate a 
greater probability of the model being correct, and BF values greater than 10 offer strong 
evidence for a model (Masyn, 2013). Simulation studies have found that the most reliable 
estimates of model fit are provided by the BIC and BLRT indices (Nylund, Asparouhov, & 
Muthén, 2007), thus these fit indices are given the most weight. When comparing fit of LTA 
models with various structural specifications, a log likelihood ratio chi-square test (LRT) was 
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used to assess if significant differences exist in fit between the two models (Nylund, 2007; 
Masyn, 2013). 
Results 
 The results are presented methodically to represent the four primary LTA modeling 
steps used in the current study: step 1, cross-sectional LPAs exploring the explore 
measurement model for each grade; step 2, examination of measurement invariance across 
the four measurement models; step 3, exploration of structural LTA model specifications 
(conditional model, second-order effects, and stationary transition probabilities); and step 4, 
specification of the final LTA model based on information gained in each of steps 1 through 
3. An explanation of the analytic process involved at each step is included prior to discussion 
of the associated results.  
Step 1: Exploration of Measurement Model for Each Grade 
The first step in LTA model specification involves exploration of the measurement 
model that will be used at each time point. Therefore, LPA models for dual-factor mental 
health were independently specified for Grades 9, 10, 11, and 12 using four positive mental 
health domains (belief-in-self [BIS], belief-in-others [BIO], engaged living [EL], emotional 
competence [EC]) and two psychological distress domains (internalizing risk [INT] and 
externalizing risk [EXT]) as indicators. Both class-invariant (i.e., item variances are freely 
estimated but constrained to be equal across classes) diagonal (i.e., no within class indicator 
covariances) and class-varying (i.e., item variance are freely estimated for each class) 
diagonal LPA models were examined (Kam, Morin, Meyer, & Topolntsky, 2016; Masyn, 
2013; Morin et al., 2011). Missing item-level responses on each indicator were examined 
prior to computing composites. Mean scores were computed for individuals who answered at 
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least 75% of items on a given composite. A model for each of Grades 9, 10, 11, and 12 was 
selected as the optimal model according to the statistical criterion described above and 
substantive dual-factor theory. The final unconditional latent class models serve as the 
measurement portion of the LTA model. 
Descriptive statistics. Prior to specifying cross-sectional LPAs for each time point, 
descriptive information was examined for the overall sample and for each of Cohort A and 
Cohort B. Average responses on the mental health indicators for the whole sample as well as 
for each cohort are presented in Table 2. Independent samples t tests of the six indicators 
were performed to investigate whether differences existed among the two participating 
cohorts of students. Results indicated differences among the two cohorts primarily in Grade 
10, with Cohort A having significantly higher self-reported levels of belief-in-self, belief-in-
others, and emotional competence and lower levels of internalizing and externalizing distress 
(p < .01) than Cohort B. In Grade 11, Cohort A had significantly lower self-reported 
externalizing distress than did Cohort B (p < .01). A cohort covariate was included in the 
LTA analyses both to account for cohort level missing data as well as to control for any 
possible cohort effects. 
 Cross-sectional LPA measurement models. Cross-sectional LPAs were run for each 
of Grades 9, 10, 11, and 12. Class enumeration began with a one-class solution, followed by 
exploration of additional models with more latent classes. Table 3 presents the information 
used to evaluate the fit of each LPA model of both the class-invariant diagonal and class-
varying diagonal solutions for each grade level. Fit indices produced for the Grade 9 class-
invariant diagonal models support a four-class solution as the optimal LPA model (BIC = 
3754.55, pLMRT = .40 for the comparison of the five-class with the four-class solution, 
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meaning that the addition of a fifth class does not significantly improve model fit). Although 
the BIC does not reach an absolute minimum at four classes, a relative leveling off occurs 
after the four-class model. A four-class solution was also supported in the Grade 9 class-
varying diagonal solution (BIC = 3750.57, cmP = .69, pLMRT = .24 for the comparison of the 
five-class with the four-class solution); however, 17% of the log likelihood starting values 
did not converge, indicating instability in the model solution. This pattern held true for each 
of the Grade 10, 11, and 12 class-varying diagonal solutions, with between 13% and 99% of 
log likelihood values not converging for three- to five- class class-varying diagonal models. 
Therefore, the four-class, class-invariant diagonal solution was selected as the optimal LPA 
model for Grade 9 and only results of class-invariant diagonal solutions are discussed for the 
Grade 10, 11, and 12 models.  
 Of the Grade 10 solutions, support was offered for each of a three- (BIC = .6888.33, p 
of LMRT = <.001) and four- class solution (BIC = 6815.45). Although the BIC began 
approaching a relative minimum at the three-class solution (i.e., leveling off), the value of the 
BIC was lower in the four-class solution and exhibited minimal decreases after the four-class 
solution. Given recommendations for consistency in LTA measurement models (e.g., Lanza, 
Flaherty, & Collins, 2003) and being mindful of the goals of the larger study, we further 
examined the four-class solution. The estimated mean plots for the four-class solution 
indicated the fourth class to meaningfully differ from the other three classes. Moreover, the 
four emerging latent profiles were consistent with the four-class solution produced in the 
Grade 9 analyses. Therefore, after consideration of model fit information, substantive theory, 
and recommendations for specification of LTA models, the four-class class-invariant 
diagonal solution was selected as the optimal model for Grade 10 (Muthén, 2003).  
 100 
 
 LPA analyses in Grade 11 resulted in BIC values supporting three- to five- class 
solutions (BIC3 = 5894.33, BIC4 = 5801.09, BIC5 = 5705.70). The pLMRT supported a five-
class solution. Examination of the estimated mean plots for each solution indicated the 
emerging fourth class to offer substantive meaning over a three-class solution, with the four 
emerging classes in the four-class solution being consistent with the four emerging classes in 
the Grade 9 and Grade 10 solutions. In the five-class solution, the fifth emerging class 
appeared to represent differentiation of a class in the four-class solution fitting a pattern of 
average well-being and average distress that comprised approximately 29% of the sample. 
The differentiation resulted in two classes that displayed the following mean patterns: 
average to above average well-being and above average internalizing distress (12%) and 
average well-being and low-average distress (17%). Despite slight differences on the well-
being and distress indicators, the additional class offered little additional substantive meaning 
considering existing dual-factor or two-continua research. In addition, given the complexity 
of the modeling specifications for LTA, preference exists for parsimonious cross-sectional 
solutions that offer longitudinal consistency, when appropriate, across data points (e.g., 
Lanza et al., 2003). As the four-class solution produced in the Grade 11 solution paralleled 
the four-class solutions in the Grade 9 and 10 analyses, a four-class solution was selected as 
the optimal model for Grade 11 (Muthén, 2003).  
 In the Grade 12 solutions, although the BIC reached an absolute minimum in the five-
class solution (2516.32), the differences in the BIC with the four- (BIC = 2519.36) and six- 
class (BIC = 2520.89) solutions were negligible. The BF and cmP supported a five-class 
solution (9.84 and .76, respectively), however, these indices are computed based upon the 
BIC value for each class and thus reflect the absolute minimum of the BIC in the five-class 
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solution. The pLMRT, which is computed independently from the BIC, supported a four-class 
solution (pLMRT = .42 for the comparison of the five-class with the four-class solution, 
meaning that the addition of a fifth class does not significantly improve model fit). Further, 
examination of the estimated means plot indicated the classes emerging in the four-class 
solution to be substantively similar to the four classes in the Grade 9, 10, and 11 solutions. 
Therefore, the four-class solution was selected as the optimal model for each of Grades 9, 10, 
11, and 12.  
 Figure 1 presents the estimated mean plots for the four-class LPA solutions. Although 
varying slightly in indicator means over time, the four classes maintained a substantively 
similar pattern across the four grade years. Based on the pattern of mean scores across the 
well-being and distress domains, the following labels are offered for the four emerging 
classes across each grade: complete mental health (high well-being and low distress), 
moderately mentally healthy (high-average well-being and low distress), symptomatic but 
content (average to high-average well-being and average to above-average distress), and 
troubled (average to low-average well-being and above-average distress).  
Step 2: Examining Measurement Invariance 
Given that a four-class solution was selected as the optimal model for each grade, 
measurement invariance constraints were explored. Traditionally, after selecting the 
measurement model for each time point, an unconditional LTA model is specified prior to 
examination of measurement invariance constraints (e.g., Lanza et al., 2003; Nylund, 2007). 
However, with the development of three-step procedures that control for covariation effects 
on emerging latent classes when structural features are added, testing measurement 
invariance prior to specifying the latent regression paths between the grade-specific latent 
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class variables (i.e., the unconditional LTA model) is preferred for maintaining the features 
of the measurement model when the LTA model is specified. As a result, unique to the three-
step modeling approach, measurement invariance was examined prior to including the latent 
regression paths of a LTA model in the current study (i.e., the four measurement models 
were specified simultaneously, but autoregressive relations between each latent class “c” 
variables were not included).  
Three measurement invariance specifications can be explored when examining 
multiple measurement models with the same number of emerging latent classes, including 
full measurement invariance, partial measurement invariance, and full measurement 
noninvariance (Nylund, 2007), with the measurement parameters of interest in the current 
study being the class-specific indicator means for each cross-sectional LPA model. In the 
current study, measurement invariance was examined by specifying (a) a model assuming 
full measurement non-invariance, such that all parameters were freely estimated and allowed 
to vary across each grade; and (b) a model assuming full measurement invariance, such that 
all measurement parameters are constrained to be equal across time (Lanza et al., 2003). The 
LRT was used to assess for significant differences in model fit when the invariance 
constraints were specified.  
The model assuming full non-invariance exhibited improved fit over the model 
assuming full invariance, χ2diff(72) = 310.15, p < .001. However, this result was expected 
given the large number of parameters that were constrained to be equal in the full invariance 
solution, thus increasing the degree of model misfit. As can be seen in the Figure 1, means 
plots of the mental health profiles are similar across grades, providing evidence that 
measurement invariance could reasonably be assumed. Moreover, assuming measurement 
 103 
 
invariance is recommended when the same number and type of classes emerges across 
measurement time points, which is the case in this study. When measurement parameters are 
held equal at each time point, changes in mental health group membership are directly 
interpretable as related to developmental changes occurring over time rather than due to 
relations between the mental health indicators with each class (Lanza et al., 2003); that is, 
assuming measurement invariance allows for clearer interpretation of the transition 
probabilities of interest in the current study (Nylund, 2007). Therefore, the unconditional full 
measurement invariance model was selected for the following analyses. 
Step 3: Exploration of Structural Model Specifications 
Following examination of measurement invariance, the LTA model was specified to 
include full measurement invariance and to examine stability and transitions among mental 
health classes from Grade 9 to Grade 10, Grade 10 to Grade 11, and Grade 11 to Grade 12. 
Cohort was controlled for in the LTA model building process by specifying a cohort 
covariate regressed onto each transition point. Therefore, the observed transition probabilities 
reflect stability in dual-factor mental health classes after controlling for any cohort effects. 
After specification of the initial LTA model controlling for cohort effects and assuming full 
measurement invariance, additional structural model specifications were explored (i.e., 
stationary transition probabilities, second-order effects).  
Examination of transition probabilities. First, we examined whether the transition 
probabilities were equal across the three transition periods (i.e., Grade 9 to Grade 10, Grade 
10 to Grade 11, and Grade 11 to 12). Stationary transitions would indicate that the 
probability of changing mental health classes is equal for each transition point across 
transition periods (e.g., probability of moving from Grade 9 class 1 to Grade 10 class 2 is 
 104 
 
equal to the probability of moving from Grade 10 class 1 to Grade 11 class 2). When 
assuming stationary transitions, transition probabilities are constrained to be equal. In the 
current study, two LTA models were fit to examine whether assuming stationarity in 
transitions improves model fit. The first model, the LTA model assuming full measurement 
invariance, estimated a transition probability matrix for each transition between grades. The 
second model, building upon the first LTA model, constrained the transition probabilities to 
be equal across the three transition periods. It is important to note that when covariates are 
considered, the stationarity assumption is not appropriate (Nylund, 2007). However, given 
interests in examining whether changes in dual-factor mental health vary as a function of 
developmental time, we examined the stationarity assumption without the cohort covariate 
effect. Results of the LRT comparing the two models indicated a significant worsening in fit 
when holding the transition probabilities constant, χ2diff
 (24) = 108.04, p < .001. Therefore, 
students’ probability of transitioning among the dual-factor mental health classes varied 
throughout high school and stationary transitions are not assumed in the models with 
additional structural specifications described below.  
Second-order effects. Given the interest in examining stability of dual-factor mental 
health beyond a one-year period, second-order effects were also examined. A second-order 
effect implies a lasting effect of mental health status, for example, whether Grade 9 mental 
health predicts Grade 11 mental health above and beyond the indirect relation of Grade 11 
mental health with Grade 9 mental health via Grade 10 mental health class membership. 
Similar to the process for investigating whether stationary transitions were appropriate, when 
testing for second-order effects, two LTA models were run: the first specifying only first-
order comparisons (i.e., Grade 9 to Grade 10, Grade 10 to Grade 11, Grade 11 to Grade 12) 
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and the second including the second-order effects of mental health in Grade 11 with Grade 9 
and Grade 12 with Grade 10. Each controlled for the cohort covariate. Results indicated that 
the second-order transition model significantly improved fit, χ2diff (18) = 30.24, p = .022, 
which suggests that there is a lasting effect of students dual-factor mental health in Grade 9 
and Grade 10 that affects their mental health in Grade 11 and 12, respectively.  
Step 4: Specification of the Final LTA Model 
  Given the results of the LTA model building process described above, the final LTA 
model was specified to control for a cohort covariate effect and to include full measurement 
invariance, nonstationary transitions, and second-order effects between Grades 9 and 11 and 
Grades 10 and 12. Table 4 presents the class proportions for each grade year after 
specification of the final conditional LTA model. The proportion of students classified into 
the complete mental health class grew from Grade 9 (19%) to Grade 12 (36%) whereas the 
proportion of students in the moderately mentally healthy class decreased from Grade 9 
(50%) to Grade 12 (33%). The size of the symptomatic but content class was relatively 
consistent, with the smallest percentage of students classified into this class in Grade 10 
(19%). Finally, the size of the troubled class grew from Grade 9 (3%) to Grade 10 (7%), but 
then remained consistent until Grade 12 (7%).  
Table 5 displays the transition probabilities for the first-order effects of the final LTA 
model. Overall, one-year stability in dual-factor mental health membership was the strongest 
from Grade 9 to Grade 10. For example, of students who were most likely to be classified 
into the complete mental health class in Grade 9, 79% remained in the complete mental 
health class in Grade 10. Similarly, 70% of students in the moderately mentally healthy class 
in Grade 9 remained in this class in Grade 10. The lowest levels of stability were evident for 
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the symptomatic but content class, with 46% of students in this class in Grade 9 remaining in 
the class in Grade 10. The complete mental health class exhibited the highest levels of 
stability across two transition points (i.e., Grade 9 to 10 and Grade 11 to 12), whereas the 
troubled class exhibited the least stability across two transition points (i.e., Grade 10 to 11 
and Grade 11 to 12). Overall, the Grade 11 to 12 comparison demonstrated the lowest levels 
of stability across each of the moderately mentally healthy, symptomatic but content, and 
troubled mental health groups, with less than 35% of participants classified in each class in 
Grade 11 remaining within the same class in Grade 12. Looking across the three one-year 
transition points (i.e., Grades 9 to 10, 10 to 11, and 11 to 12), the complete mental health 
class had the greatest average stability (77%), followed by the moderately mentally healthy 
class (56%), the symptomatic but content class (47%), and the troubled class (42%).  
Of those students who exhibited instability across the one-year comparisons (see 
Table 5), students initially fitting a complete mental health profile were, on average, most 
likely to transition to the moderately mentally healthy class followed by the symptomatic but 
content class. Students fitting a moderately mentally healthy profile were, on average, 
similarly likely to transition into the complete mental health class (22%) or the symptomatic 
but content class (20%). Of those in a symptomatic but content class, students were, on 
average, more likely to transition into a moderately mentally healthy class (37%), followed 
by a troubled class (14%). Of those students who transitioned out of a troubled class, most 
transitioned into a symptomatic but content class followed by a moderately mentally healthy 
class. It was very unlikely for students to transition from the complete mental health class to 
the troubled class over a one-year period. Thus, students were more likely to transition into a 
healthier mental health class (i.e., characteristic of average- to above-average strengths and 
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low to average distress) than into a less healthy class (i.e., characteristic of low-average 
strengths and average to above-average distress).  
The second-order effects comparing two-year transitions from Grade 9 to Grade 11 
and from Grade 10 to Grade 12 are indicative of similar patterns. Table 6 presents the 
transition probabilities for the second-order effects, while controlling for cohort-effects. 
Similar to the one-year comparisons, when comparing dual-factor mental health stability over 
two years, the complete mental health group exhibited the most stability (69%). The 
symptomatic but content class exhibited the second greatest stability (56%), followed by the 
moderately mentally healthy (52%) and troubled (36%) classes. Stability estimates for each 
class were similar across both two-year comparisons, with the troubled class showing 
stronger two-year stability from Grade 10 to 12 than from Grade 9 to 11.  
With four classes across four time points, 256 (44) transition patterns were possible 
based upon the estimated model. Of these possible patterns, 116 were observed. Twenty-five 
patterns were followed by 10 or more participants and comprised 78.2% of the sample. The 
patterns comprising the largest proportion of the sample were individuals who remained in 
the complete mental health (10.4%) and moderately mentally healthy (9.5%) classes across 
each of Grades 9, 10, 11, and 12. Approximately 3.7% of participants remained in the 
symptomatic but content class across each grade year, whereas only 0.4% of participants 
remained in the troubled class over the four years. Therefore, most students changed mental 
health class at least once over the four years. However, 42.3% of students were in either the 
complete mental health or moderately mentally healthy classes over each of the four years 
whereas 10.6% were in either the symptomatic but content or troubled classes over each of 
the four years. Figure 2 summarizes the four-year stability patterns for each of the complete 
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mental health, moderately mentally healthy, symptomatic but content, and troubled groups 
based on the final estimated LTA model. 
Discussion 
 Although mental health models describing the intersection of well-being and distress 
are increasingly recognized and empirically supported (e.g., Greenspoon & Saklofske, 2001; 
Suldo & Shaffer, 2008), a majority of the research into these dual-factor models of mental 
health has been cross-sectional. No research to date has examined the stability of dual-factor 
mental health over a period longer than one year within an adolescent population. Therefore, 
the current study contributed to the literature by examining the stability of adolescents’ dual-
factor mental health across the high school years. Specifically, this study used LTA to model 
transition patterns among emerging latent mental health groups across Grades 9 through 12, 
as well as probabilities of transitioning from, or remaining within, a group. Prior to 
specifying the longitudinal LTA models, cross-sectional LPA measurement models were 
tested for each of Grades 9 through 12. Four mental health classes emerged across each grade 
year: complete mental health (high well-being and low distress), moderately mentally healthy 
(high-average well-being and low distress), symptomatic but content (average to high-
average well-being and average to above-average distress), and troubled (average to low-
average well-being and above average distress). Contrary to previous dual-factor research, a 
vulnerable or languishing group (i.e., low well-being and low distress) did not emerge when 
dual-factor mental health groups were formed via LPA rather than via rationally determined 
cut points.  
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Stability of Dual-Factor Mental Health 
 Through a LTA model building process using a three-step method, a final LTA model 
was selected that held measurement parameters equal across the four grade years and 
included first-order transitions among Grades 9 to 10, 10 to 11, and 11 to 12 as well as 
second-order transitions among Grades 9 to 11 and 10 to 12. The LTA model including 
second-order effects fit significantly better than a model that included only first-order effects, 
supporting a lasting impact of one’s current dual-factor mental health status and indicating 
that current dual-factor mental health predicts mental health status two years later above and 
beyond an indirect relation between mental health status in the intermediate year. The 
resulting LTA transition patterns across Grades 9 through 12 indicated that between 0.4% 
(troubled) and 10% (complete mental health) of students were classified into the same mental 
health class across the four-year period, with the strongest four-year stability observed for 
students in the most-healthy complete mental health (10%) and moderately mentally healthy 
(9%) classes who reported average to above average well-being and low distress. These 
results parallel Compton’s (2016) investigation of 18-month longitudinal trajectories of dual-
factor mental health. Similar to Compton’s results, students experiencing persistent complete 
mental health and moderate mental health across the four years comprised the largest 
observed transition patterns. Youth fitting a persistently troubled pattern comprised the 
smallest stability pattern.  
In previous research that examined the stability of dual-factor mental health across 
two time points within one year, most students were found to remain in the same mental 
health group over time (61% to 71%; Compton, 2016; Kelly et al., 2012; McMahan, 2012). 
Similarly, when examining transitions among two time points across one and two years in the 
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current study, a majority remained in the same mental health class (55%). In the previous 
longitudinal examinations, the complete mental health group was found to demonstrate the 
greatest stability (86%, Compton, 2016; 85%, Kelly et al., 2012; 80%, McMahan, 2012) 
followed by the troubled group (61%, Compton, 2016; 47%, Kelly et al., 2012; 36%, 
McMahan, 2012). In comparison, the symptomatic but content (17%, McMahan, 2012) or 
vulnerable (44%, Compton, 2016; 42%, Kelly et al., 2012) groups were found to have the 
least stability. Congruent with previous research, the complete mental health class exhibited 
the greatest stability, on average, across comparison points in the current study (73%). 
Greater stability was observed across one-year comparisons (77%) than across the two-year 
comparisons (69%).  
Contrary to previous research, the troubled class demonstrated the least stability 
(39%) as compared to the other emerging mental health groups in the current study. Of 
students initially classified into a troubled class, 42% remained in this class one year later, 
and 36% remained two years later. The troubled group similarly had the poorest four-year 
stability, with less than 1% of students classified in the troubled class in Grade 9 remaining 
in that class in Grades 10, 11 and 12. Although the rank ordering of average stability 
estimates among groups differs from previous research, the proportion of youth who 
remained in the troubled group across one-year periods in the current study (25% from Grade 
11 to 12, 40% from Grade 10 to 11, and 60% from Grade 9 to 10), is consistent with previous 
research examining stability over one year or less with middle school students (47%; Kelly et 
al., 2012), high school students (36%; McMahan, 2012), and early elementary school 
students (61%; Compton, 2016). In addition, whereas McMahan (2012) found a symptomatic 
but content group to have the least stability for high school students over one year (17%), the 
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symptomatic but content class in the current study exhibited moderate stability (52%) over 
one- (47%) and two-year (56%) comparisons. These results are consistent with estimates 
produced for early elementary (Compton, 2016) and middle-school (Kelly et al., 2012) 
students. The disparities in stability estimates among adolescents in the troubled and 
symptomatic but content groups in this study may reflect differences in measurement tools 
(e.g., a screening instrument was used to assess distress in the current study, whereas 
previous research has tended to use more comprehensive clinical measures) or classification 
method (i.e., empirical versus cut-score approaches). Overall, in the current study, greater 
stability was observed for adolescents in mental health classes characteristic of average to 
above-average well-being (i.e., complete mental health [73%], moderately mentally healthy 
[54%], and symptomatic but content [52%]) than the troubled class (39%) who reported the 
lowest average levels of well-being.  
Among students who transitioned classes across comparison points in the current 
study, students were more likely to transition into a more flourishing well-being class than 
into a class with lower levels of well-being and greater levels of distress. For example, 
among those experiencing distress (symptomatic but content and troubled), students were 
more likely to show an improvement in their levels of well-being and distress over time. 
Consistent with the three previous longitudinal studies, students in the present study also 
demonstrated a trend toward moderate or complete mental health over time. Fewer than 5% 
of youth remained in the troubled and in the symptomatic but content classes across all grade 
years, suggesting that adolescents who report experiencing distress with limited well-being at 
the beginning of high school are unlikely to remain in this mental health state for the entirety 
of their high school experience. However, of the 25% to 35% of students experiencing 
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distress in one grade, less than 8% were likely to transition into a complete mental health 
group over a one-year period, with fewer than 22% transitioning to a complete mental health 
group after two years. Students exhibiting symptomatic but content profiles were more likely 
to achieve a complete mental health status one to two years later than those fitting a troubled 
profile. Overall, these results highlight the chronicity of distress in conjunction with average 
to low-average strengths (Compton, 2016; McMahan, 2012) as well as the need for 
intervention particularly with these youth. In contrast, students who were in the complete 
mental health class were most likely to remain in this class or to enter the moderately 
mentally healthy class.  
Although general trends can be observed across the multiple comparison points 
available in the current study, it is important to note that variability was evident, particularly 
across the one-year comparisons. For example, stability estimates over one year ranged from 
61% (Grade 10 to 11) to 93% (Grade 11 to 12) for complete mental health, 34% (Grade 11 to 
12) to 70% (Grade 9 to 10) for moderately mentally healthy, 26% (Grade 11 to 12) to 69% 
(Grade 10 to 11) for symptomatic but content, and 25% (Grade 11 to 12) to 60% (Grade 9 to 
10) for troubled. Whereas stability from Grade 11 to 12 was lowest for the moderately 
mentally healthy, symptomatic but content, and troubled classes, stability for complete mental 
health was strongest across these two grades. Stability estimates similarly demonstrated 
variability across two-year comparisons. This observed variability combined with the 
statistically demonstrated inappropriateness of an equality assumption across transition 
points (i.e., stationary transitions) indicated that the rate of change in dual-factor mental 
health varies across high school grades. This finding is noteworthy as it highlights important 
limitations to previous longitudinal work in which dual-factor mental health group 
 113 
 
membership was examined only across two time points or within up to a one-year period. 
Although contributing greatly to the growing understanding of dual-factor mental health, 
caution is recommended in generalizing from the stability estimates provided in previous 
short-term longitudinal work examining only two time periods. Given the variability 
observed between comparison points in the current study, the stability estimates provided in 
previous research may also reflect age-specific information that may differ for youth at other 
age or grade levels. Additional longitudinal research is needed to replicate the results of the 
current and previous research, and to expand both the time frame for measurement and age 
levels of participants. Moreover, research examining individual or contextual characteristics 
associated with transition patterns (i.e., the influence of covariates on transition probabilities) 
can provide additional information important in understanding patterns in instability (e.g., 
why some students in a troubled class transition to a symptomatic but content class whereas 
other transition to a moderately mentally healthy class) which may then further inform 
intervention recommendations.  
Implications for School-Based Mental Health Practice 
 The results of the current study offer continued support for the expanded, dual-factor 
conceptualization of mental health. At each grade level, variation was observed across levels 
of well-being and distress, resulting in four emerging LPA identified mental health groups 
that differed along both well-being and distress dimensions. The observed patterns of the four 
emerging groups (Figure 1), particularly the presence of a symptomatic but content group 
demonstrating average levels of both well-being and distress, indicate that the traditional, 
bipolar view of mental health is insufficient for describing youths’ mental health experiences 
and in informing comprehensive assessment, prevention, and intervention. Whereas problem-
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focused interventions are intended only for those students experiencing the most distress 
(e.g., troubled group; e.g., Suldo & Shaffer, 2008), interventions designed within a dual-
factor framework that target both distress and well-being could benefit all students (Furlong, 
Dowdy, Carnazzo, Bovery, & Kim, 2014). Moreover, within comprehensive, multitiered 
systems of mental health support, interventions can be implemented at each of three tiers and 
would benefit all students within a school (Suldo & Shaffer, 2008; Suldo et al., 2016). For 
example, universal wellness promotion programs can build or maintain social-emotional 
strengths and may serve to bolster the mental health of those in a moderately mentally 
healthy class and maintain others’ complete mental health status. Targeted and intensive 
interventions would then be reserved for youth experiencing distress, aiming to ameliorate 
distress while supporting (i.e., for symptomatic but content) or building (i.e., for troubled) 
well-being (Suldo & Shaffer, 2008). Therefore, in school-based mental health efforts, 
interventions targeted at both wellness promotion and prevention and treatment of distress 
are needed.  
Findings from the present study also indicate the need to regularly monitor students’ 
mental health, with respect to both well-being and distress to accurately inform promotion, 
prevention, and intervention efforts. Although, on average, 73% of students within a 
complete mental health class maintained their mental health status one year later, across 
comparison points up to 39% (Grade 10 to 11) of students declined from their complete 
mental health status one year later, with up to 35% (Grade 9 to 11) moving from a complete 
mental health class across two-year comparisons. Universal screening has been 
recommended as one way of monitoring students’ mental health need to inform prevention 
and early intervention efforts (Glover & Albers, 2007). Scholars supporting a dual-factor 
 115 
 
model of mental health recommend screening for individual strengths in addition to 
psychological distress—that is, screening for complete mental health (e.g., Dowdy et al., 
2015; Furlong et al., 2014a; Moore et al., 2015). Through universal screening for complete 
mental health, schools can identify youth who are experiencing immediate psychological 
distress, as well as those who, although not in current distress, are also not thriving (Furlong 
et al., 2014a). In this way, information gained via screening for complete mental health can 
be utilized not only to identify or prevent mental illness, but also to promote positive mental 
health outcomes and well-being for all students. 
 Currently, inconsistent recommendations exist regarding the frequency with which to 
conduct mental health screening efforts. For example, recommendations range from 
screening when students enter a new school (Stoep et al., 2005), to multiple times per year 
(Ennis, Lane, & Oakes, 2012; Severson, Walker, Hope-Doolittle, Kratochwill, & Gresham, 
2007), to once per year (Dowdy, Furlong, Eklund, Saeki, & Ritchey, 2010; Dowdy et al., 
2014), to only during key developmental time periods for a given problem (Stoep et al., 
2005). The longitudinal results of the current study have the potential to further inform 
recommendations regarding frequency of screening and assessment for complete mental 
health. For example, with respect to screening at entry into a new school (i.e., in Grade 9), 
the greatest average stability was observed among the dual-factor mental health classes from 
Grade 9 to 10; however, much movement occurred among the mental health classes 
following the Grade 9 screening assessment. On average, students in the healthiest group 
(i.e., complete mental health; high well-being, low distress) exhibited the greatest stability 
across comparisons, suggesting that approximately 70% of adolescents maintain positive 
mental health over a two-year period. However, few students (10%) remained in the 
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complete mental health class across each of four years, suggesting that screening for 
complete mental health only once during the high school period would be insufficient. 
Examination of transition patterns indicated that only 24% of students remained in the same 
mental health class across all time points, thus, screening only once at entry into school limits 
a school’s ability to inform intervention for students beyond the current academic year. At 
the very least, the results of the current study indicate the need for screening at the start of 
high school and in Grade 12, where stability in dual-factor mental health from the previous 
year was the lowest across moderately mentally healthy, symptomatic but content, and 
troubled groups. However, observed variability across stability estimates and instability 
patterns across the one- and two-year transition periods indicate that in order to most 
accurately identify and refer students for intervention, screening may need to occur at least 
once per year.  
As the screening data used for the current study were collected at one-year intervals, 
our results are limited in their ability to determine if there is an added benefit of screening 
multiple times within an academic year versus screening only once per academic year. 
However, the moderate stability observed across one-year periods indicates that screening 
multiple times per year may be unnecessary. Continuing to assess students’ mental health 
status after placement into an intervention within a given academic year (i.e., progress 
monitoring), however, is critical for informing effectiveness of intervention efforts. Overall, 
the results of the current study support recommendations to monitor students’ dual-factor 
mental health once per academic year (Dowdy et al., 2010, 2014). Variability was observed 
in stability of mental health groups across well-being and distress profiles, however, greater 
stability was observed among the more flourishing groups (i.e., adolescents who were in a 
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complete mental health class tended to have most stability) with youth in a troubled class 
having the least stability. Therefore, screening yearly for both well-being and distress is 
critical for informing referral into interventions that can ameliorate distress as well as bolster 
well-being. In doing so, intervention may aid students to achieve a stable, complete mental 
health status and prevent those with complete mental health from declining (McMahan, 
2012). Additional research is needed to further inform the frequency with which to conduct 
universal complete mental health screening; specifically, whether screening multiple times 
per year offers an advantage over screening once per year.  
Limitations and Future Directions 
 Despite the strengths of the current study, important limitations warrant discussion. 
First, given the difficulties of conducting longitudinal research, the current study used an 
accelerated longitudinal design including two cohorts of participants (Cohort A: Grades 9 to 
11; Cohort B: Grades 10 to 12). Although allowing an examination of the stability of dual-
factor mental health across the high school years, data were missing by design in Grades 9 
and 12. However, because information regarding participants’ dual-factor mental health was 
modeled using the EM algorithm that uses known information about class membership to 
estimate parameters for students with missing data, a cohort covariate was included in the 
structural LTA analyses to control for the effect of observed cohort differences on well-being 
and distress measurement indicators on observed structural transition probabilities. 
Therefore, although cohort effects were controlled for within the LTA models, the presence 
of cohort effects represents a limitation in the sample used for the current study. In addition, 
information was not available regarding whether participants received intervention following 
universal screening each year; thus, we are unable to identify the extent to which 
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interventions may have impacted observed transition probabilities. Additional research that 
replicates the current findings within additional large samples of youth followed across all 
four years of high school while also controlling for intervention exposure is needed.  
 Additionally, although an LPA approach to classification and examination of stability 
of dual-factor mental health has several advantages over a rationally determined cut score 
approach (e.g., uses individuals’ responses to mental health indicators to empirically identify 
emerging groups rather than rationally determined cut points to define groups; models 
heterogeneity among groups that would otherwise be treated as homogenous; Kim et al., 
2016), LPA classification is not without its challenges. For example, a combination of 
empirical and substantive fit criteria is used during the class enumeration process to inform 
the selection of the optimal class solution that is used within the measurement models of 
LTA. However, as evidenced in the current study, statistical indices are not always 
conclusive or in agreement regarding the number of latent classes in the optimal model. Most 
notably, in the Grade 10 and Grade 11 LPA solutions, empirical fit criteria supported models 
with either three (Grade 10) or five (Grade 11) classes in addition to a four-class solution. 
When empirical fit criteria do not clearly indicate a single solution, using substantive theory 
and considering parsimony of plausible solutions is recommended in further examining the 
appropriateness of different solutions (Masyn, 2013). Within the current study, 
recommendations for consistency in the number of latent classes across grade years (e.g., 
Lanza et al., 2003) were also heeded to enable specification of measurement invariance 
constraints and thus allowing straightforward interpretation of the LTA estimated transition 
probabilities and patterns. However, relying upon empirical fit of independent LPA 
measurement models, specifying a three-class solution in Grade 10 or a five-class solution in 
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Grade 11 would also have been appropriate in the LTA measurement model of the present 
study. Thus, these results should be considered as one possible solution and as an initial step 
in the examination of the longitudinal stability of dual-factor mental health in adolescents 
using LTA. Replication of the current LPA and LTA analyses with additional, large, and 
diverse student samples is needed. Replication is further indicated given that the number of 
latent dual-factor mental health groups is empirically identified based on the observed 
heterogeneity within a given sample, and that the current study used data from a single high 
school. Therefore, the inability to identify a vulnerable or languishing class (i.e., low well-
being, low distress) in the current LPA analyses may reflect sample specific characteristics 
such that the number of individuals fitting a vulnerable profile was too few to be detected or 
that a languishing group is an artifact of a rational cut point approach to classification.  
 Finally, the longitudinal results of the current study yielded similarities with 
previously conducted dual-factor stability research (i.e., Compton, 2016; Kelly et al., 2012; 
McMahan, 2012); however, nontrivial differences were also observed. For example, 
paralleling previous work, the complete mental health class exhibited the greatest average 
stability across comparison points in the current study, with most students who transitioned 
across comparison points trending toward moderate or complete mental health. However, 
students fitting a troubled mental health pattern exhibited the lowest levels of stability in the 
current study, whereas previous research indicated students in a troubled group to have the 
second greatest stability estimates. These differences may reflect the different classification 
approaches used across studies (i.e., LTA versus cut-score defined, group-based analyses), 
discrepancies in measurement tools used, or sample specific characteristics. Overall, 
additional research is needed that examines stability of dual-factor mental health, specifically 
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whether differences in classification approaches influence stability results. Future research 
investigating the relation of longitudinal dual-factor mental health trajectories to distal 
outcomes (e.g., graduation rates, development of psychological disorder) as well as 
individual and school-level predictors of stability can further inform school-based prevention 
and early intervention efforts for all students.  
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Table 1 
 
Stability Patterns of Previous Longitudinal Dual-Factor Mental Health Research 
 
Study Group at Time 1 
Proportion 
Remaining in 
Group at Time 2 
Most Likely Transition Group at 
Time 2 (%) 
Kelly et 
al. (2012) 
Complete Mental Health 85% Symptomatic but Content (9%) 
Symptomatic but Content 42% Complete Mental Health (43%) 
Vulnerable 29% Complete Mental Health (46%) 
Troubled 47% Vulnerable (23%) 
McMahan 
(2012) 
Complete Mental Health 80% Symptomatic but Content (10%) 
Symptomatic but Content 17% Complete Mental Health (47%) 
Vulnerable 27% Complete Mental Health (45%) 
Troubled 36% 
Vulnerable (20%) or 
Symptomatic but Content (20%) 
Compton 
(2016) 
Complete Mental Health 86% Symptomatic but Content (10%) 
Symptomatic but Content 44% Complete Mental Health (38%) 
Vulnerable 24% Complete Mental Health (52%) 
Troubled 61% Symptomatic but Content (22%) 
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Table 2 
Means and Standard Deviations of Mental Health Indicators for the Total Sample, Cohort A, 
and Cohort B 
 
  BIS BIO EC EL INT EXT 
Grade 9  
(n = 457) 
     
 
Total sample 2.88(.50) 3.11(.57) 2.96(.49) 3.28(.70) 1.67(.47) 1.76(.44) 
Cohort A 2.88(.50) 3.11(.57) 2.96(.49) 3.28(.70) 1.67(.47) 1.76(.44) 
Cohort B — — — — — — 
Grade 10  
(n = 861) 
      Total sample 2.96(.50) 3.20(.57) 3.10(.51) 3.29(.69) 1.63(.49) 1.62(.47) 
Cohort A 3.04(.47) 3.32(.51) 3.19(.46) 3.34(.66) 1.52(.45) 1.52(.46) 
Cohort B 2.87(.53) 3.07(.61) 3.00(.55) 3.24(.73) 1.75(.51) 1.72(.46) 
Grade 11  
(n = 758) 
      Total sample 3.03(.51) 3.28(.55) 3.22(.48) 3.32(.69) 1.56(.48) 1.53(.47) 
Cohort A 3.03(.54) 3.27(.58) 3.22(.50) 3.34(.71) 1.55(.48) 1.48(.48) 
Cohort B 3.02(.48) 3.28(.52) 3.23(.46) 3.30(.67) 1.57(.48) 1.57(.47) 
Grade 12  
(n = 306) 
      Total sample 3.10(.53) 3.31(.56) 3.26(.51) 3.39(.72) 1.60(.51) 1.48(.47) 
Cohort A — — — — — — 
Cohort B 3.10(.53) 3.31(.56) 3.26(.51) 3.39(.72) 1.60(.51) 1.48(.47) 
Note. BIS = belief in self, BIO = belief in others, EC = emotional competence, EL = engaged living, 
INT = internalizing distress, EXT = externalizing distress. The mean-value range for BIS, BIO, and 
EC was 1 to 4; for EL was 1 to 4.67; and for INT and EXT was 1 to 3. 
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Table 3 
Information Used to Evaluate Tested LPA Dual-Factor Mental Health Models 
Model 
Number 
of classes 
Log 
likelihood BIC 
p-value 
of 
BLRT 
p-value 
of 
LMRT Entropy BF cmP Class Prevalence 
Grade 9 - 
Model 1         
(n = 457) 
1 -2154.43 4382.61 — — 1.00 <.001 <.001 1.00 
2 -1919.37 3955.53 <.001 <.001 0.72 <.001 <.001 .50, .50 
3 -1831.09 3821.98 <.001 0.582 0.79 <.001 <.001 .10, .32, .58 
4 -1775.86 3754.55 <.001 0.018 0.77 <.001 <.001 .10, .20, .24, .47 
5 -1743.02 3731.90 <.001 0.401 0.80 0.002 0.002 .01, .12, .18, .22, .47 
6 -1715.46 3719.80 <.001 0.242 0.77 <.001 0.998 .01, .07, .14, .19, .20, .40 
Grade 9 - 
Model 2         
(n = 457) 
1 -2154.43 4382.61 — — 1.00 <.001 <.001 1.00 
2 -1879.02 3911.70 <.001 <.001 0.77 <.001 <.001 .41, .59 
3* -1769.82 3773.21 <.001 0.021 0.77 <.001 <.001 .19, .30, .51 
4* -1718.55 3750.57 NC 0.039 0.80 2.180 0.69 .14, .19, .21, .46 
5* -1679.38 3752.13 NC 0.235 0.81 >10 0.31 .05, .12, .19, .22, .42 
6* -1649.52 3772.31 NC 0.124 0.82 <.001 <.001 .03, .05, .13, .16, .23, .39 
Grade 10 - 
Model 1         
(n = 861) 
1 -4099.00 8279.09 — — 1.00 <.001 <.001 1.00 
2 -3555.22 7238.85 <.001 <.001 0.81 <.001 <.001 .31, .69 
3 -3356.31 6888.33 <.001 <.001 0.79 <.001 <.001 .14, .32, .53 
4 -3296.22 6815.45 <.001 0.438 0.78 <.001 <.001 .07, .19, .25, .49 
5 -3248.91 6768.15 <.001 0.163 0.79 <.001 <.001 .06, .07, .12, .28, .46 
6 -3210.04 6737.71 <.001 0.221 0.78 <.001 1.00 .04, .05, .12, .16, .24, .38 
Grade 10 - 
Model 2         
(N = 861) 
1 -4099.00 8279.09 — — 1.00 <.001 <.001 1.00 
2* -3498.59 7166.14 <.001 0.002 0.75 <.001 <.001 .45, .55 
3* -3238.72 6734.25 NC 0.006 0.81 <.001 <.001 .22, .23, .55 
4* -3142.76 6630.17 NC 0.169 0.78 <.001 <.001 .13, .17, .25, .44 
5* -3076.64 6585.80 NC 0.102 0.75 <.001 <.001 .10, .11, .21, .27, .31 
6* -3024.31 6568.99 NC 0.142 0.77 <.001 1.00 .03, .09, .13, .19, .27, .29 
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Grade 11 - 
Model 1         
(n = 758) 
1 -3510.00 7099.56 — — 1.00 <.001 <.001 1.00 
2 -3023.55 6173.09 <.001 <.001 0.79 <.001 <.001 .37, .63 
3 -2860.97 5894.33 <.001 0.040 0.80 <.001 <.001 .13, .33, .54 
4 -2791.14 5801.09 <.001 0.010 0.77 <.001 <.001 .06, .21, .29, .44 
5 -2720.24 5705.70 <.001 0.003 0.80 0.005 0.01 .05, .12, .17, 24, .42 
6 -2691.74 5695.13 <.001 0.192 0.82 <.001 0.99 .01, .06, .12, .17, .24, .41 
Grade 11 - 
Model 2         
(n = 758) 
1 -3510.00 7099.56 — — 1 <.001 <.001 1.00 
2* -2950.43 6066.62 NC <.001 0.77 <.001 <.001 .48, .52 
3* -2712.38 5676.72 <.001 0.137 0.84 <.001 <.001 .11, .32, .57 
4* -2611.28 5560.73 NC 0.310 0.79 <.001 1.00 .14, .20, .21, .45 
5 No Convergence 
      6 No Convergence             
Grade 12 - 
Model 1        
(n = 306) 
1 -1482.459 3033.601 — — 1.00 <.001 <.001 1.00 
2 -1299.777 2708.302 <.001 0.017 0.76 <.001 <.001 .44, .56 
3 -1210.031 2568.875 <.001 0.001 0.84 <.001 <.001 .08, .38, .53 
4 -1165.242 2519.363 <.001 0.001 0.84 0.218 0.17 .08, .21, .34, .37 
5 -1143.689 2516.321 <.001 0.421 0.82 9.840 0.76 .08, .13, .19, .26, .34 
6 -1125.943 2520.894 <.001 0.115 0.84 <.001 0.08 .06, .07, .13, .14, .27, .33 
Grade 12 - 
Model 2        
(n = 306) 
1 -1482.459 3033.601 — — 1.00 <.001 <.001 1.00 
2* -1262.427 2667.944 NC <.001 0.95 <.001 <.001 .19, .81 
3* -1171.73 2560.956 NC 0.063 0.84 <.001 1.00 .18, .24, .59 
4 No Convergence 
      5 No Convergence 
      6 No Convergence             
Note. Bolded values indicate preferred model for a given fit index. Shaded rows indicate model selected for each year. 
*log likelihood starting and best-solution values did not converge, indicating model instability
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Table 4 
Percent of Students in Each of the Dual-Factor Mental Health Classes in Grades 9 through 
12 
 
Class Grade 9 Grade 10 Grade 11 Grade 12 
Complete Mental Health 19.14 25.74 20.52 35.75 
Moderately Mentally Healthy 49.98 48.52 43.79 33.44 
Symptomatic but Content 28.06 18.70 29.03 23.90 
Troubled 2.80 7.04 6.67 6.91 
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Table 5 
 
Conditioned Latent Transition Probability Estimates of First-Order Effects 
 
Class 
Complete 
Mental Health 
Moderately 
Mentally Healthy 
Symptomatic 
but Content Troubled 
Grade 9 Grade 10 
Complete Mental Health 0.79 0.19 0.02 0.00 
Moderately Mentally Healthy 0.20 0.70 0.10 0.00 
Symptomatic but Content 0.02 0.33 0.46 0.19 
Troubled 0.00 0.22 0.19 0.60 
Grade 10 Grade 11 
Complete Mental Health 0.61 0.39 0.00 0.00 
Moderately Mentally Healthy 0.08 0.63 0.26 0.04 
Symptomatic but Content 0.04 0.15 0.69 0.12 
Troubled 0.04 0.06 0.51 0.40 
Grade 11 Grade 12 
Complete Mental Health 0.93 0.00 0.07 0.01 
Moderately Mentally Healthy 0.38 0.34 0.24 0.12 
Symptomatic but Content 0.00 0.62 0.26 0.12 
Troubled 0.03 0.08 0.64 0.25 
Note. Bolded values indicate the proportion of students who remained in the same mental health class across comparison 
points. 
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Table 6 
Conditioned Latent Transition Probability Estimates of Second-Order Effects 
Class 
Complete 
Mental Health 
Moderately 
Mentally Healthy 
Symptomatic 
but Content Troubled 
Grade 9 Grade 11 
Complete Mental Health 0.65 0.33 0.02 0.00 
Moderately Mentally Healthy 0.13 0.58 0.27 0.02 
Symptomatic but Content 0.05 0.36 0.59 0.20 
Troubled 0.17 0.06 0.50 0.27 
Grade 10 Grade 12 
Complete Mental Health 0.73 0.03 0.23 0.01 
Moderately Mentally Healthy 0.32 0.46 0.17 0.04 
Symptomatic but Content 0.06 0.41 0.53 0.07 
Troubled 0.04 0.44 0.06 0.46 
Note. Bolded values indicate the proportion of students who remained in the same mental health class across comparison 
points. 
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Figure 1. Dual-factor mental health profile plots displaying estimated means for the four-class 
solution for each of Grade 9 through Grade 12. Class size information is presented in the legend.  
Note. BIS = belief in self, BIO = belief in others, EC = emotional competence, EL = engaged living, 
INT = internalizing distress, EXT = externalizing distress. CMH = complete mental health class, 
MMH = moderately mentally healthy class, SBC = symptomatic but content class, TRB = troubled 
class. The mean-value range for BIS, BIO, and EC was 1 to 4; for EL was 1 to 4.67; and for INT and 
EXT was 1 to 3. 
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Figure 2. Four-year stability patterns for each of the complete mental health, moderately mentally healthy, symptomatic but content, and troubled 
profiles, respectively, based on the final estimated LTA model from Grade 9 to Grade 12. Numbers in circles refer to percent of students in each 
mental health profile. Numbers above arrows indicate the percentage of students who transition from one mental health profile to another. 
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Summary and Concluding Discussion 
 Empirical classification and stability of dual-factor mental health profiles were 
examined in two studies. Study 1 investigated LPA identified groups for 332 adolescents for 
each of Grades 9, 10, and 11. The relation of latent class membership to individual 
demographic indicators and Grade 12 academic and social-emotional outcomes offered 
preliminary validation of the emerging mental health profiles. Extending Study 1, Study 2 
examined the longitudinal stability of empirically identified dual-factor mental health 
profiles. Using two cohorts of students totaling 875 participants, mental health groups were 
first identified in cross-sectional measurement models. Then, a longitudinal LTA model was 
specified to examine patterns in stability across Grades 9 to 12.  
An Empirical Approach to Classification 
In both Study 1 and Study 2, a four-class model was selected as the optimal model for 
each grade year. The four identified mental health profiles were labeled: complete mental 
health (high well-being and low distress), moderately mentally healthy (high-average well-
being and low distress), symptomatic but content (average to high-average well-being and 
average to above-average distress), and troubled (average to low-average well-being and 
above-average distress). Consistent with previous research, the greatest percentage of 
students fit a more desirable mental health profile characteristic of moderate to high levels of 
well-being and low distress (e.g., complete mental health, moderately mentally healthy) than 
a less desirable mental health profile characteristic of lower levels of well-being and higher 
levels of distress (e.g., symptomatic but content, troubled). Across grade years in both 
studies, the smallest percentage of students fit a troubled profile whereas the largest 
percentage of students tended to fit a moderately mentally healthy profile.   
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Consistent with previous research, complete mental health, symptomatic but content, 
and troubled profiles were identified in the current studies. However, a vulnerable profile, 
characteristic of low levels of both well-being and distress was not identified. The inability to 
detect a vulnerable group in each study may be due to a number of factors. For example, 
given that both studies utilized participants from one high school, results may reflect sample 
specific characteristics. However, when dichotomous, sample-specific cut-point criteria are 
used, as in previous dual-factor research, individuals were most often assigned to either a low 
or high group based on how their score compared to other students in the sample. This 
criterion-driven definition of groups may have resulted in artificial separation between 
individuals fitting similar well-being profiles. For example, among those classified as having 
low distress, people falling in the upper range of the “low” criteria would have been 
classified as having low well-being (e.g., vulnerable) whereas those on the lower range of the 
“high” criteria would have been classified as having high well-being (e.g., complete mental 
health). Thus, the presence of a vulnerable group in previous research may represent an 
artifact of cut point classification; when groups were formed based upon similarities in 
responses in the current studies, a vulnerable profile was not evident. Finally, it is also 
possible that the students fitting a vulnerable profile, which has typically included the fewest 
number of students in previous research (e.g., 5% [Venning et al., 2013] to 13% [Suldo & 
Shaffer, 2008]), were too few to be detected in the current studies. Additional research is 
warranted to replicate the empirical approach to classification and whether similar profiles 
emerge in new samples of students. Moreover, research comparing cut point and empirical 
approaches to classification, for example investigating differences in classification 
approaches is needed. For example, future research may be able to answer: If students in the 
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current study had been grouped using cut point criteria, thus forcing the presence of a 
languishing group, what profile would these students fit in an LPA framework?  
The variability observed particularly in levels of well-being between classes in each 
cross-sectional examination in the current studies highlights a key limitation in cut score 
approaches to classification. Use of an LPA approach demonstrated that the mental health 
profiles exhibited average score differences across strength indicators measuring well-being, 
in particular. When rationally-determined cut-score approaches are used these differences are 
simplified into only two levels of well-being (i.e., low versus high). However, results of 
Study 1 demonstrated significant differences between the complete mental health and 
moderately mentally healthy groups on positive outcomes. Although each profile was 
characteristic of low distress, they varied with respect to well-being. Youth fitting a complete 
mental health profile were flourishing, with the highest levels of well-being across grade 
years and higher reported levels of prosocial contribution to community and life satisfaction. 
These results suggest that having above average strengths and low distress may be 
insufficient for thriving. Rather, youth with the highest levels of well-being may 
meaningfully differ from others with moderately high levels of well-being. Moreover, Study 
2 similarly demonstrated that, although both complete mental health and moderately mentally 
healthy groups demonstrated strong stability, youth fitting a complete mental health profile 
exhibited the greatest levels of stability across comparisons. These differences are not able to 
be recognized when a cut-score approach is used. Therefore, the current cut-score approach 
to classification may be oversimplifying variation among mental health groups that is related 
to differences on adolescent outcomes.  
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Stability of Dual-Factor Mental Health 
 In Study 1, structural stability of the four identified dual-factor mental health groups 
was observed across Grades 9 to 11. The LPA class enumeration process pointed to a four-
class solution for each grade year. In Study 2, prior to specifying the longitudinal LTA to 
examine stability of individuals’ dual-factor mental health, cross-sectional LPA models were 
tested. Although a four-class solution was selected for each grade year in Study 2 (i.e., 
Grades 9 to 12), the class enumeration process was more nuanced. As noted in the discussion 
for Study 2, model fit was less clear in this larger, combined sample with the four-class 
solution representing one plausible solution, particularly for Grades 10 and 11. However, 
examining each of the four-class solutions for Study 1 and Study 2, the four emerging latent 
profiles were similar in conceptual interpretation over time. Thus, Study 1 and Study 2 
provided preliminary evidence for the structural stability of empirically defined dual-factor 
mental health profiles over the high school years. Additional research is needed to determine 
if a four-class solution with similar latent profiles emerges in independent samples.  
The proportion of students fitting the complete mental health, moderately mentally 
healthy, symptomatic but content, and troubled profiles was observed to fluctuate in the 
cross-sectional solutions for each grade year in both Study 1 and 2, providing evidence that 
adolescents were transitioning between mental health classes over time. LTA was conducted 
in Study 2 to investigate the degree to which individuals exhibited stability or instability in 
their dual-factor mental health status. The LTA model building process supported a final 
solution consisting of full measurement invariance, non-stationary transitions (i.e., 
probability of transitioning between classes allowed to vary over each year), and a second-
order effect indicating a lasting impact of mental health status. Results of the LTA model 
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enabled examination of stability over four-years in addition to one- and two-year intervals. 
Across four-years, approximately one-quarter of participants remained in the same class each 
year. Adolescents in the complete mental health and moderately mentally healthy groups 
exhibited the greatest four-year stability, followed by those initially fitting a symptomatic but 
content profile. Less than 1% of youth classified in the troubled group in Grade 9 remained 
in the troubled group in each of the following years. Stability estimates across one- and two-
year comparisons demonstrated similar patterns, with students exhibiting complete mental 
health the most likely to remain in the complete mental health group one and two years later, 
on average, and students in the troubled group the least likely to remain in the troubled  
group one and two years later. 
Consistent with previous research examining the stability of dual-factor mental 
health, youth in more desirable mental health groups (i.e., complete mental health and 
moderately mentally healthy) tended to be more likely to stay in these groups than to 
transition to less desirable mental health groups (i.e., symptomatic but content or troubled). 
However, contrary to previous research which found the youth within a troubled group to 
exhibit the second greatest stability, in the current study, youth fitting a troubled profile 
exhibited the least stability, on average, when compared to the stability of students in the 
other three mental health profiles. This difference may reflect differences in measurement 
tools (e.g., a screening instrument was used to assess distress in the current study, whereas 
previous research has tended to use more comprehensive clinical measures) or classification 
method (e.g., the symptomatic but content profile, previously found to have the least stability, 
may be more stable when formed via empirical methods). Although the rank ordering of 
average stability estimates differs from previous research, the proportion of youth who 
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remained in the troubled group across one-year periods in the current study (25% from Grade 
11 to 12, 40% from Grade 10 to 11, and 60% from Grade 9 to 10, 42% on average across 
one-year comparisons), is consistent with previous research examining stability over one-
year or less with middle school students (47%; Kelly et al., 2012), high school students 
(36%; McMahan, 2012), and early elementary students (61%; Compton, 2016).  
Among students whose mental health status changed from one grade to the next, most 
were likely to transition into a more desirable mental health class than into a less desirable 
mental health class. For example, among students in profiles demonstrating average to 
above-average distress in one grade, those who changed classes were more likely to show 
improvement in their levels of well-being or distress. However, it was very unlikely for youth 
in a troubled class to transition to a complete mental health class. Current results were 
congruent with previous research that indicated a trend toward complete or moderate mental 
health over time. Despite the general trends observed in the stability and instability of 
adolescents’ dual-factor mental health, variability was observed in stability and instability 
estimates within the one- and two-year comparisons transition comparison. A LTA model 
assuming equivalence in transition probabilities over one-year comparisons was found to 
have significantly worse fit over a model allowing transition probabilities to be freely 
estimated. This variability indicates that patterns in stability of dual-factor mental health may 
vary across grade levels and offers support for regular monitoring of youth’s dual-factor 
mental health status so as to most accurately inform promotion, prevention, and intervention 
efforts.  
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Conclusion 
 Results from the current studies provide additional support for a dual-factor model of 
mental health and extend its application to empirical classification methods, such as LPA. 
The present findings may further be used to inform school-based dual-factor mental health 
efforts, particularly with adolescents. Results highlight the need to critically examine 
methods used to classify mental health as well as to examine whether the ability to predict 
future outcomes differs based on classification method used. Based on the present findings, 
the current cut-score approaches for defining dual-factor mental health groups may be 
insufficient for describing meaningful variation in students’ mental health profiles. However, 
few school-based practitioners may have the requisite training and statistical skills to 
examine their students’ dual-factor mental health using an empirical LPA approach. Thus, 
additional work is needed to develop methods for translating LPA classification parameters 
into a framework that can be used by school-based professionals.  
Nevertheless, regularly monitoring youths’ mental is recommended. In particular, 
results suggest that assessing youths’ dual-factor mental health status on at least a yearly 
basis (e.g., via universal screening) is needed to accurately inform intervention decisions. 
That is, assessment results can be used to identify students who may benefit from each of 
universal, selected, and targeted supports. When designing interventions, current results offer 
support for interventions designed to promote well-being in addition to those designed to 
ameliorate distress such that optimal development and thriving are supported for all students. 
Monitoring and intervening within a dual-factor mental health framework, with emphasis 
placed on promoting complete mental health, enables all students to benefit from school-
based mental health efforts.    
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